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Executive Summary

This technical report contains a set of neutron and photon spectra that can be used for
simulating the prompt radiation from a nuclear device or weapon in a radiation transport model.
Applied Research Associates, Inc. (ARA) collected these weapon outputs to improve simulations of the
prompt radiation of nuclear devices though complex urban environments. The simulations are for
emergency planning, consequence assessment, and medical countermeasure development by the
civilian community.

After listing eleven different sets of data, this technical report suggests that four sets of neutron
and photon spectra are the most suitable for simulations: the two sets of spectra from Hiroshima and
Nagasaki fission weapons and two sets of spectra from DNA 4267F. These were chosen by the authors
due to the relative completeness of their quantitative description.



1 Introduction

As part of its mission to safeguard against weapons of mass destruction (WMD), the Defense Threat
Reduction Agency (DTRA) supports the development of capabilities to reduce, eliminate and counter WMD
threats and mitigate their effects. Applied Research Associates (ARA) was tasked by DTRA to support this
mission by providing publicly available nuclear detonation radiation spectra essential for the civilian
community in emergency planning, consequence assessment, and medical countermeasure development.
This technical report describes different unclassified leakage spectra that can be used to simulate a nuclear
device or weapon in a radiation transport model.

ARA has developed capabilities to simulate the prompt radiation of nuclear devices in a three-
dimensional Monte Carlo radiation transport model. These models include 3-D representation of urban
geometries complete with internal structure and external walls. ARA uses the models to improve
consequence assessment analysis to help inform nuclear terrorism response planning communication to the
public but respects the sensitive nature of nuclear weapon effects simulations. This technical report
describes various prompt radiation spectra and attempts to sort out the ones that can be both meaningful
representations of possible devices and are also available for public release.

An associated spreadsheet is available with this technical report that provides numerical data sets to
support radiation transport modeling.



2 Description of Prompt Radiation Spectra

The prompt radiation spectrum is the neutron and photon radiation released in the short time, much
less than a microsecond, after detonation (Glasstone, 1977). The detonation releases both neutron and
photons in this time; however, the neutron emission dominates the photon emission. During the Hiroshima
and Nagasaki bombings, the prompt radiation contributed from 40%-70% of the free-in-air dose depending on
distance from epicenter (Young, R.W. & Kerr. G.W. [Eds.], 2005). Some of the leakage spectra for the photon
spectrum listed are not available or contain more sensitive information than the neutron spectrum. Table 1
lists various spectra that are available. Note, all the spectra listed are unclassified.

Table 1 - List of unclassified spectra

Source Description Both Neutron and
Photon Spectra?
White, Whalen & Heath Analysis of 23U Hiroshima fission Yes
2001 (Little Boy) weapon
White, Whalen & Heath Analysis of 23°Pu Nagasaki fission Yes
2001 (Fat Man) weapon
Whalen 1983 (Little Boy) | Analysis of 23°U Hiroshima fission Yes
weapon
Whalen 1983 (Fat Man) Analysis of 23°Pu Nagasaki fission Yes
weapon
Glasstone & Dolan 1977 Neutron fission spectrum from “The No
(Fission) Effects of Nuclear Weapons”
Glasstone & Dolan 1977 Neutron spectrum from No
(Thermonuclear) thermonuclear device from “The
Effects of Nuclear Weapons”
Terrell 1990 MCNP calculation of idealized Godiva Yes
device
Kaul & Egbert 2000 Neutron spectrum from unshielded Yes
Army Pulse Reactor Division reactor
Auxier, et al. 1972 (Low, Suggested neutron spectra for high-, No
Intermediate, High) intermediate- and low-yield
thermonuclear weapons for initial
radiation shielding calculations
Gritzner, et al. 1976 Source spectra from potential tactical Yes
(EM-1, Low, Henre) nuclear weapons and the Henre
experiment
Barnes, et al. 1991 Estimated spectrum for a boosted No
fission weapon




3 Discussion of Spectra

There are four categories of neutron spectra presented: “Little Boy”, “Fat Man”, unshielded or bare
sphere, and thermonuclear. “Little Boy” is a gun-assembled weapon while “Fat Man” is a high-explosive
assembled weapon, but since there aren’t other similar spectra in the public domain, the authors will refer to
them by their names. The Radiation Effects Research Foundation (RERF) has extensively modeled the “Little
Boy” and “Fat Man” weapon spectra from the Hiroshima and Nagasaki nuclear detonations, respectively, and
the radiation spectra are fairly detailed (Young, R.W. & Kerr. G.W. [Eds.], 2005). However, the differences
between the two spectra show the sensitivity of these devices to their design. The old 1986 analyses of “Little
Boy” and “Fat Man” are not shown in the plots since it has been made obsolete by the 2001 report by White,
Whalen and Heath. The spectra for “Little Boy” are known to have a significant angular dependence; however,
for the applications of emergency planning, consequence assessment, and medical countermeasure
development isotropic sources are more suitable. The isotropic, angular-average version of the spectrum is
plotted in this report and provided in the accompanying spreadsheet. A 2013 LANL report (Holmes and White,
2013) presents a new look at the “Little Boy” and “Fat Man” outputs, but the published output spectra did not
change from the 2001 LANL report.

The Glasstone & Dolan 1977 fission spectra is a calculation of a bare sphere undergoing ?**U fission.
Glasstone & Dolan 1977 includes a thermonuclear spectrum as well. The APRD (the Army Pulse Radiation
Division) report (Kaul and Egbert, 2000) contains a calculation based on experimental data from an unshielded
reactor. The Terrell report details an MCNP (Monte Carlo N-Particle radiation transport code) calculation of an
idealized Godiva device with 93.77% 2**U. The Oak Ridge report (Auxier, et al., 1976) includes three “typical”
thermonuclear neutron spectra created from transport calculations and suggests the intermediate one (300
kT) as the standard. A second Oak Ridge report (Barnes, et al. 1991) contains an estimated neutron spectrum
for a boosted fission device. The Defense Nuclear Agency report 4267F (Gritzner, et al., 1972) contains three
source spectra: an unshielded fission source, a thermonuclear spectrum from a hypothetical low-yield weapon
and a spectrum from the reactor employed in the Henre experiment.

All the fission neutron spectra identified in Table 1 are plotted in Figure 1. Figure 2 is the same plot,
but showing only the neutron energies above 0.1 MeV. Figure 3 shows the thermonuclear neutron spectra
with Figure 4 showing the same, but with the domain again limited to neutron energies above 0.1 MeV.
Figure 5 shows the available primary photon spectra for the corresponding fission sources. Figure 6 shows
the primary photon spectra for the two thermonuclear spectra in DNA 4267F.

Each data set has its own method of binning particle energy; therefore, for purposes of comparison,
each histogram bin is divided by the difference in energy between bin divisions. The authors used total
neutrons per kT for normalization. However, data sets are frequently published as unnormalized fractions. In
those cases, the authors of this report used neutrons (or photons) per kT from one of the Glasstone spectra or
from one of the DNA 4267F spectra. The normalizations are listed in Table 2.

The authors extracted the total number of neutrons per kT for both of the Glasstone & Dolan 1977
spectra by digitizing the plots in Figure 8.116a and Figure 8.116b of Glasstone & Dolan 1977 and summing the
values of each histogram bin. This quantity is only used for comparison.

The details of each spectrum are contained in a spreadsheet which is available on request.



Table 2. Total number of particles used for plotting

Source Spectra Particle Type Source Total Particles per kT
for comparison
normalization
Little Boy Neutron White, Whalen & Heath 2001 1.065 x 103
Fat Man Neutron White, Whalen & Heath 2001 1.590 x 105
APRD reactor Neutron Glasstone & Dolan 1977 7.760 x 10?2
Glasstone (Fission) Neutron Glasstone & Dolan 1977 7.760 x 10?2
Terrell Neutron Glasstone & Dolan 1977 7.760 x 10?2
DNA 4267F (EM-1 Neutron Gritzner, et al. 1976 1.00 x 10%
Fission)
Glasstone Neutron Glasstone & Dolan 1977 1.445 x 105
(Thermonuclear)
ORNL-TM-11775 Neutron Barnes, et al. 1991 3.102 x 10%3
(Boosted Fission)
ORNL-TM-3396 (High Neutron Glasstone & Dolan 1977 1.445 x 103
Yield Thermonuclear)
ORNL-TM-3396 Neutron Glasstone & Dolan 1977 1.445 x 103
(Intermediate Yield
Thermonuclear)
ORNL-TM-3396 (Low Neutron Glasstone & Dolan 1977 1.445 x 103
Yield Thermonuclear)
DNA 4267F (Low Yield Neutron Gritzner, et al. 1976 2.00 x 10%3
Thermonuclear)
DNA 4276F (Henre) Neutron Gritzner, et al. 1976 1.00 x 10%*
Little Boy Photon White, Whalen & Heath 2001 4.014 x 10%
Fat Man Photon White, Whalen & Heath 2001 7.287 x 10?2
Terrell Photon Gritzner, et al. 1976 3.00 x 10%?
APRD reactor Photon Gritzner, et al. 1976 3.00 x 10%?
DNA 4276F (EM-1 Photon Gritzner, et al. 1976 3.00 x 10%?
Fission)
DNA 4276F (Low Yield Photon Gritzner, et al. 1976 7.0 x 10?2
Thermonuclear)
DNA 4276F (Henre) Photon Gritzner, et al. 1976 1.0 x 10%




4 Conclusions on Use of Spectra

The suggested spectra for use in simulations of prompt radiation from nuclear devices intended for
public release are shown in Table 3. The authors chose these spectra because of the resolution and range,
possessing information about source particles per kT normalizations and having a corresponding primary
photon spectrum.

Table 3. Suggested spectra for simulation of leakage radiation for a nuclear device

Type of Spectrum

Neutron Source

Photon Source

“Little Boy”-type spectrum

White, Whalen & Heath 2001

White, Whalen & Heath 2001

“Fat Man”-type spectrum

White, Whalen & Heath 2001

White, Whalen & Heath 2001

Unshielded device spectrum

Gritzner, et al. 1976 (EM-1
Fission)

Gritzner, et al. 1976 (EM-1
Fission)

Thermonuclear spectrum

Gritzner, et al. 1976 (Low Yield
Thermonuclear)

Gritzner, et al. 1976 (Low Yield
Thermonuclear)
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Figure 1. Neutron spectra from fission sources
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				NOTES:

				1)		The data provided in this MS Excel workbook are the worksheet version of the data included in the

						technical report published by the Defense Threat Reduction Agency: 

						DTRA-TR-17-026 "Publicly Released Prompt Radiation Spectra Suitable for Nuclear Detonation Simulations"

				2)		Each worksheet contains a particle spectrum that represents the prompt radiation from a nuclear reaction

						in both standard MS Excel numerical format and text format that can be inserted into an MCNP (Monte

						Carlo N-Particle) input deck. MCNP is a commonly used Monte Carlo radiation transport code created by

						Los Alamos National Laboratories. 

				3)		DTRA-TR-17-026, Table 3, "Suggested spectra for simulation of leakage radiation for a nuclear device" have 

						gold colored tabs.

				4)		The data in the enclosed worksheets are password-protected and should be first copied to a new file for use.
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Neutron-White 2001 (Little Boy)

		Table		2

		Particle		Neutron

		Description		Isotropic Little Boy Fission Spectrum

		Reference		White, Whalen and Heath 2001

		Group #		Elo (MeV)		Ehi (MeV)		Group Leakage (Neutrons/kT)

		1		0.00000E+00		1.00000E-11		0.00000E+00

		2		1.00000E-11		5.00000E-10		0.00000E+00

		3		5.00000E-10		2.00000E-09		0.00000E+00

		4		2.00000E-09		5.00000E-09		0.00000E+00

		5		5.00000E-09		1.00000E-08		0.00000E+00

		6		1.00000E-08		1.45000E-08		0.00000E+00

		7		1.45000E-08		2.10000E-08		0.00000E+00

		8		2.10000E-08		3.00000E-08		0.00000E+00

		9		3.00000E-08		4.00000E-08		0.00000E+00

		10		4.00000E-08		5.00000E-08		0.00000E+00

		11		5.00000E-08		7.00000E-08		0.00000E+00

		12		7.00000E-08		1.00000E-07		0.00000E+00

		13		1.00000E-07		1.25000E-07		0.00000E+00

		14		1.25000E-07		1.50000E-07		0.00000E+00

		15		1.50000E-07		1.84000E-07		0.00000E+00

		16		1.84000E-07		2.25000E-07		0.00000E+00

		17		2.25000E-07		2.75000E-07		4.58227E+15

		18		2.75000E-07		3.25000E-07		0.00000E+00

		19		3.25000E-07		3.67000E-07		0.00000E+00

		20		3.67000E-07		4.14000E-07		0.00000E+00

		21		4.14000E-07		5.00000E-07		1.24103E+16

		22		5.00000E-07		5.32000E-07		3.83646E+15

		23		5.32000E-07		6.25000E-07		8.65143E+15

		24		6.25000E-07		6.83000E-07		4.58227E+15

		25		6.83000E-07		8.00000E-07		3.26964E+16

		26		8.00000E-07		8.76000E-07		5.50111E+15

		27		8.76000E-07		1.00000E-06		2.18971E+16

		28		1.00000E-06		1.04000E-06		8.35310E+15

		29		1.04000E-06		1.08000E-06		5.49515E+15

		30		1.08000E-06		1.13000E-06		2.94148E+15

		31		1.13000E-06		1.30000E-06		4.93430E+16

		32		1.30000E-06		1.45000E-06		4.19445E+16

		33		1.45000E-06		1.86000E-06		8.89009E+16

		34		1.86000E-06		2.38000E-06		1.73029E+17

		35		2.38000E-06		3.06000E-06		3.10258E+17

		36		3.06000E-06		3.93000E-06		4.82690E+17

		37		3.93000E-06		5.04000E-06		7.45813E+17

		38		5.04000E-06		6.48000E-06		1.07397E+18

		39		6.48000E-06		8.32000E-06		1.76012E+18

		40		8.32000E-06		1.07000E-05		2.32097E+18

		41		1.07000E-05		1.37000E-05		3.24578E+18

		42		1.37000E-05		1.76000E-05		4.98799E+18

		43		1.76000E-05		2.26000E-05		6.44382E+18

		44		2.26000E-05		2.90000E-05		8.65143E+18

		45		2.90000E-05		3.73000E-05		1.16943E+19

		46		3.73000E-05		4.79000E-05		1.53936E+19

		47		4.79000E-05		6.14000E-05		2.21954E+19

		48		6.14000E-05		7.89000E-05		2.86392E+19

		49		7.89000E-05		1.01000E-04		3.84839E+19

		50		1.01000E-04		1.30000E-04		4.97606E+19

		51		1.30000E-04		1.67000E-04		6.50349E+19

		52		1.67000E-04		2.14000E-04		8.41277E+19

		53		2.14000E-04		2.75000E-04		1.01431E+20

		54		2.75000E-04		3.54000E-04		8.17411E+19

		55		3.54000E-04		4.54000E-04		1.34843E+20

		56		4.54000E-04		5.83000E-04		1.83172E+20

		57		5.83000E-04		7.49000E-04		2.20164E+20

		58		7.49000E-04		9.61000E-04		2.57753E+20

		59		9.61000E-04		1.23000E-03		2.84005E+20

		60		1.23000E-03		1.58000E-03		4.17655E+20

		61		1.58000E-03		2.03000E-03		4.62404E+20

		62		2.03000E-03		2.25000E-03		1.53936E+20

		63		2.25000E-03		2.49000E-03		1.35440E+20

		64		2.49000E-03		2.61000E-03		9.18841E+19

		65		2.61000E-03		2.75000E-03		1.06204E+20

		66		2.75000E-03		3.04000E-03		2.45223E+20

		67		3.04000E-03		3.35000E-03		2.66703E+20

		68		3.35000E-03		3.71000E-03		2.79829E+20

		69		3.71000E-03		4.31000E-03		3.37107E+20

		70		4.31000E-03		5.53000E-03		7.45813E+20

		71		5.53000E-03		7.10000E-03		4.26605E+20

		72		7.10000E-03		9.12000E-03		2.18971E+20

		73		9.12000E-03		1.06000E-02		3.82453E+20

		74		1.06000E-02		1.17000E-02		3.43074E+20

		75		1.17000E-02		1.50000E-02		1.06800E+21

		76		1.50000E-02		1.93000E-02		1.97491E+21

		77		1.93000E-02		2.19000E-02		2.18374E+21

		78		2.19000E-02		2.36000E-02		2.89972E+21

		79		2.36000E-02		2.42000E-02		1.45583E+21

		80		2.42000E-02		2.48000E-02		2.38063E+21

		81		2.48000E-02		2.61000E-02		3.06081E+21

		82		2.61000E-02		2.70000E-02		1.36036E+20

		83		2.70000E-02		2.85000E-02		1.89735E+19

		84		2.85000E-02		3.18000E-02		1.09784E+21

		85		3.18000E-02		3.43000E-02		1.89138E+20

		86		3.43000E-02		4.09000E-02		8.35310E+20

		87		4.09000E-02		4.63000E-02		9.00942E+20

		88		4.63000E-02		5.25000E-02		1.11574E+21

		89		5.25000E-02		5.66000E-02		6.38416E+20

		90		5.66000E-02		6.74000E-02		2.47013E+21

		91		6.74000E-02		7.20000E-02		1.94508E+21

		92		7.20000E-02		7.95000E-02		1.31860E+21

		93		7.95000E-02		8.25000E-02		2.82812E+21

		94		8.25000E-02		8.65000E-02		2.70879E+20

		95		8.65000E-02		9.80000E-02		1.06204E+21

		96		9.80000E-02		1.11000E-01		1.96298E+21

		97		1.11000E-01		1.17000E-01		1.18733E+21

		98		1.17000E-01		1.23000E-01		1.48566E+21

		99		1.23000E-01		1.29000E-01		2.69686E+21

		100		1.29000E-01		1.36000E-01		1.65869E+21

		101		1.36000E-01		1.43000E-01		2.67896E+21

		102		1.43000E-01		1.50000E-01		3.26368E+20

		103		1.50000E-01		1.58000E-01		7.69679E+20

		104		1.58000E-01		1.66000E-01		1.47969E+21

		105		1.66000E-01		1.74000E-01		1.84962E+21

		106		1.74000E-01		1.83000E-01		2.26130E+21

		107		1.83000E-01		1.93000E-01		1.59306E+21

		108		1.93000E-01		2.02000E-01		3.75293E+20

		109		2.02000E-01		2.13000E-01		7.81612E+20

		110		2.13000E-01		2.24000E-01		1.72432E+21

		111		2.24000E-01		2.35000E-01		8.65143E+20

		112		2.35000E-01		2.47000E-01		1.55129E+21

		113		2.47000E-01		2.73000E-01		3.98562E+21

		114		2.73000E-01		2.87000E-01		1.53339E+21

		115		2.87000E-01		2.95000E-01		7.15980E+20

		116		2.95000E-01		2.97000E-01		4.93430E+20

		117		2.97000E-01		2.98000E-01		2.82215E+20

		118		2.98000E-01		3.02000E-01		8.83042E+20

		119		3.02000E-01		3.34000E-01		5.88894E+21

		120		3.34000E-01		3.69000E-01		4.61211E+21

		121		3.69000E-01		3.88000E-01		2.15391E+21

		122		3.88000E-01		4.08000E-01		4.79110E+20

		123		4.08000E-01		4.50000E-01		1.33053E+21

		124		4.50000E-01		4.98000E-01		2.27920E+21

		125		4.98000E-01		5.23000E-01		9.72540E+20

		126		5.23000E-01		5.50000E-01		1.13364E+21

		127		5.50000E-01		5.78000E-01		1.39019E+21

		128		5.78000E-01		6.08000E-01		2.05248E+21

		129		6.08000E-01		6.39000E-01		2.48206E+21

		130		6.39000E-01		6.72000E-01		1.97491E+21

		131		6.72000E-01		7.07000E-01		1.21120E+21

		132		7.07000E-01		7.43000E-01		7.57746E+20

		133		7.43000E-01		7.81000E-01		4.51067E+20

		134		7.81000E-01		8.21000E-01		5.04766E+20

		135		8.21000E-01		8.63000E-01		7.27913E+20

		136		8.63000E-01		9.07000E-01		6.68248E+20

		137		9.07000E-01		9.62000E-01		1.06800E+21

		138		9.62000E-01		1.00000E+00		3.52024E+20

		139		1.00000E+00		1.11000E+00		8.47243E+20

		140		1.11000E+00		1.16000E+00		4.74933E+20

		141		1.16000E+00		1.22000E+00		4.86270E+20

		142		1.22000E+00		1.29000E+00		2.30904E+20

		143		1.29000E+00		1.35000E+00		2.57753E+20

		144		1.35000E+00		1.42000E+00		2.32694E+20

		145		1.42000E+00		1.50000E+00		1.81978E+20

		146		1.50000E+00		1.57000E+00		1.89735E+20

		147		1.57000E+00		1.65000E+00		1.75415E+20

		148		1.65000E+00		1.74000E+00		1.87348E+20

		149		1.74000E+00		1.83000E+00		1.63482E+20

		150		1.83000E+00		1.92000E+00		1.28876E+20

		151		1.92000E+00		2.02000E+00		1.08590E+20

		152		2.02000E+00		2.12000E+00		1.07397E+20

		153		2.12000E+00		2.23000E+00		1.03220E+20

		154		2.23000E+00		2.31000E+00		7.10014E+19

		155		2.31000E+00		2.35000E+00		2.86392E+19

		156		2.35000E+00		2.37000E+00		2.11811E+19

		157		2.37000E+00		2.39000E+00		1.61692E+19

		158		2.39000E+00		2.47000E+00		5.40565E+19

		159		2.47000E+00		2.59000E+00		6.14550E+19

		160		2.59000E+00		2.73000E+00		7.21947E+19

		161		2.73000E+00		2.87000E+00		5.92474E+19

		162		2.87000E+00		3.01000E+00		5.31019E+19

		163		3.01000E+00		3.17000E+00		4.74337E+19

		164		3.17000E+00		3.33000E+00		4.29588E+19

		165		3.33000E+00		3.68000E+00		7.27913E+19

		166		3.68000E+00		4.07000E+00		6.26483E+19

		167		4.07000E+00		4.49000E+00		5.37582E+19

		168		4.49000E+00		4.72000E+00		2.36273E+19

		169		4.72000E+00		4.97000E+00		2.23744E+19

		170		4.97000E+00		5.23000E+00		1.89138E+19

		171		5.23000E+00		5.49000E+00		1.62885E+19

		172		5.49000E+00		5.77000E+00		1.49163E+19

		173		5.77000E+00		6.07000E+00		1.31860E+19

		174		6.07000E+00		6.37000E+00		1.17540E+19

		175		6.37000E+00		6.59000E+00		7.10014E+18

		176		6.59000E+00		6.70000E+00		3.18014E+18

		177		6.70000E+00		7.05000E+00		9.06908E+18

		178		7.05000E+00		7.41000E+00		7.04047E+18

		179		7.41000E+00		7.79000E+00		5.28632E+18

		180		7.79000E+00		8.19000E+00		4.64194E+18

		181		8.19000E+00		8.61000E+00		3.74696E+18

		182		8.61000E+00		9.05000E+00		2.80426E+18

		183		9.05000E+00		9.51000E+00		2.33290E+18

		184		9.51000E+00		1.00000E+01		1.56919E+18

		185		1.00000E+01		1.05000E+01		1.21120E+18

		186		1.05000E+01		1.11000E+01		8.71109E+17

		187		1.11000E+01		1.16000E+01		5.48321E+17

		188		1.16000E+01		1.22000E+01		3.00115E+17

		189		1.22000E+01		1.25000E+01		1.31860E+17

		190		1.25000E+01		1.28000E+01		7.21947E+16

		191		1.28000E+01		1.35000E+01		1.24103E+17

		192		1.35000E+01		1.38000E+01		4.69564E+16

		193		1.38000E+01		1.42000E+01		2.60139E+16

		194		1.42000E+01		1.46000E+01		2.38063E+16

		195		1.46000E+01		1.49000E+01		2.25534E+16

		196		1.49000E+01		1.57000E+01		4.82690E+16

		197		1.57000E+01		1.65000E+01		8.47243E+15

		198		1.65000E+01		1.69000E+01		6.68248E+15

		199		1.69000E+01		1.73000E+01		0.00000E+00

		200		1.73000E+01		1.96000E+01		0.00000E+00

						Total:		1.0646897536208E+23



c Example MCNP source term information
sdef par=n erg=d1 pos=0 0 0
c Little Boy Neutron Spectrum 
c White, Whalen and Heath 2001
c LA-UR-01-6594
c Optional Weighting (per kT): wgt=1.065e23
#    si1 sp1
      1.00000e-11 0.00000e+00
      5.00000e-10 0.00000e+00
      2.00000e-09 0.00000e+00
      5.00000e-09 0.00000e+00
      1.00000e-08 0.00000e+00
      1.45000e-08 0.00000e+00
      2.10000e-08 0.00000e+00
      3.00000e-08 0.00000e+00
      4.00000e-08 0.00000e+00
      5.00000e-08 0.00000e+00
      7.00000e-08 0.00000e+00
      1.00000e-07 0.00000e+00
      1.25000e-07 0.00000e+00
      1.50000e-07 0.00000e+00
      1.84000e-07 0.00000e+00
      2.25000e-07 0.00000e+00
      2.75000e-07 4.58075e+15
      3.25000e-07 0.00000e+00
      3.67000e-07 0.00000e+00
      4.14000e-07 0.00000e+00
      5.00000e-07 1.24062e+16
      5.32000e-07 3.83519e+15
      6.25000e-07 8.64855e+15
      6.83000e-07 4.58075e+15
      8.00000e-07 3.26856e+16
      8.76000e-07 5.49929e+15
      1.00000e-06 2.18898e+16
      1.04000e-06 8.35033e+15
      1.08000e-06 5.49332e+15
      1.13000e-06 2.94051e+15
      1.30000e-06 4.93266e+16
      1.45000e-06 4.19306e+16
      1.86000e-06 8.88713e+16
      2.38000e-06 1.72971e+17
      3.06000e-06 3.10155e+17
      3.93000e-06 4.82530e+17
      5.04000e-06 7.45565e+17
      6.48000e-06 1.07361e+18
      8.32000e-06 1.75953e+18
      1.07000e-05 2.32020e+18
      1.37000e-05 3.24470e+18
      1.76000e-05 4.98634e+18
      2.26000e-05 6.44168e+18
      2.90000e-05 8.64855e+18
      3.73000e-05 1.16905e+19
      4.79000e-05 1.53885e+19
      6.14000e-05 2.21880e+19
      7.89000e-05 2.86297e+19
      1.01000e-04 3.84711e+19
      1.30000e-04 4.97441e+19
      1.67000e-04 6.50133e+19
      2.14000e-04 8.40997e+19
      2.75000e-04 1.01397e+20
      3.54000e-04 8.17139e+19
      4.54000e-04 1.34798e+20
      5.83000e-04 1.83111e+20
      7.49000e-04 2.20091e+20
      9.61000e-04 2.57667e+20
      1.23000e-03 2.83911e+20
      1.58000e-03 4.17516e+20
      2.03000e-03 4.62250e+20
      2.25000e-03 1.53885e+20
      2.49000e-03 1.35395e+20
      2.61000e-03 9.18536e+19
      2.75000e-03 1.06168e+20
      3.04000e-03 2.45142e+20
      3.35000e-03 2.66614e+20
      3.71000e-03 2.79736e+20
      4.31000e-03 3.36995e+20
      5.53000e-03 7.45565e+20
      7.10000e-03 4.26463e+20
      9.12000e-03 2.18898e+20
      1.06000e-02 3.82326e+20
      1.17000e-02 3.42960e+20
      1.50000e-02 1.06765e+21
      1.93000e-02 1.97426e+21
      2.19000e-02 2.18301e+21
      2.36000e-02 2.89876e+21
      2.42000e-02 1.45534e+21
      2.48000e-02 2.37984e+21
      2.61000e-02 3.05980e+21
      2.70000e-02 1.35991e+20
      2.85000e-02 1.89672e+19
      3.18000e-02 1.09747e+21
      3.43000e-02 1.89075e+20
      4.09000e-02 8.35033e+20
      4.63000e-02 9.00642e+20
      5.25000e-02 1.11537e+21
      5.66000e-02 6.38204e+20
      6.74000e-02 2.46931e+21
      7.20000e-02 1.94443e+21
      7.95000e-02 1.31816e+21
      8.25000e-02 2.82718e+21
      8.65000e-02 2.70789e+20
      9.80000e-02 1.06168e+21
      1.11000e-01 1.96233e+21
      1.17000e-01 1.18694e+21
      1.23000e-01 1.48517e+21
      1.29000e-01 2.69596e+21
      1.36000e-01 1.65814e+21
      1.43000e-01 2.67807e+21
      1.50000e-01 3.26259e+20
      1.58000e-01 7.69423e+20
      1.66000e-01 1.47920e+21
      1.74000e-01 1.84900e+21
      1.83000e-01 2.26055e+21
      1.93000e-01 1.59253e+21
      2.02000e-01 3.75168e+20
      2.13000e-01 7.81352e+20
      2.24000e-01 1.72375e+21
      2.35000e-01 8.64855e+20
      2.47000e-01 1.55078e+21
      2.73000e-01 3.98430e+21
      2.87000e-01 1.53288e+21
      2.95000e-01 7.15742e+20
      2.97000e-01 4.93266e+20
      2.98000e-01 2.82122e+20
      3.02000e-01 8.82749e+20
      3.34000e-01 5.88698e+21
      3.69000e-01 4.61057e+21
      3.88000e-01 2.15319e+21
      4.08000e-01 4.78951e+20
      4.50000e-01 1.33009e+21
      4.98000e-01 2.27845e+21
      5.23000e-01 9.72217e+20
      5.50000e-01 1.13326e+21
      5.78000e-01 1.38973e+21
      6.08000e-01 2.05179e+21
      6.39000e-01 2.48124e+21
      6.72000e-01 1.97426e+21
      7.07000e-01 1.21080e+21
      7.43000e-01 7.57494e+20
      7.81000e-01 4.50918e+20
      8.21000e-01 5.04598e+20
      8.63000e-01 7.27671e+20
      9.07000e-01 6.68026e+20
      9.62000e-01 1.06765e+21
      1.00000e+00 3.51907e+20
      1.11000e+00 8.46962e+20
      1.16000e+00 4.74776e+20
      1.22000e+00 4.86108e+20
      1.29000e+00 2.30827e+20
      1.35000e+00 2.57667e+20
      1.42000e+00 2.32616e+20
      1.50000e+00 1.81918e+20
      1.57000e+00 1.89672e+20
      1.65000e+00 1.75357e+20
      1.74000e+00 1.87286e+20
      1.83000e+00 1.63428e+20
      1.92000e+00 1.28834e+20
      2.02000e+00 1.08554e+20
      2.12000e+00 1.07361e+20
      2.23000e+00 1.03186e+20
      2.31000e+00 7.09778e+19
      2.35000e+00 2.86297e+19
      2.37000e+00 2.11740e+19
      2.39000e+00 1.61638e+19
      2.47000e+00 5.40385e+19
      2.59000e+00 6.14345e+19
      2.73000e+00 7.21707e+19
      2.87000e+00 5.92277e+19
      3.01000e+00 5.30842e+19
      3.17000e+00 4.74179e+19
      3.33000e+00 4.29445e+19
      3.68000e+00 7.27671e+19
      4.07000e+00 6.26275e+19
      4.49000e+00 5.37403e+19
      4.72000e+00 2.36195e+19
      4.97000e+00 2.23669e+19
      5.23000e+00 1.89075e+19
      5.49000e+00 1.62831e+19
      5.77000e+00 1.49113e+19
      6.07000e+00 1.31816e+19
      6.37000e+00 1.17501e+19
      6.59000e+00 7.09778e+18
      6.70000e+00 3.17909e+18
      7.05000e+00 9.06607e+18
      7.41000e+00 7.03813e+18
      7.79000e+00 5.28456e+18
      8.19000e+00 4.64040e+18
      8.61000e+00 3.74572e+18
      9.05000e+00 2.80332e+18
      9.51000e+00 2.33213e+18
      1.00000e+01 1.56867e+18
      1.05000e+01 1.21080e+18
      1.11000e+01 8.70820e+17
      1.16000e+01 5.48139e+17
      1.22000e+01 3.00015e+17
      1.25000e+01 1.31816e+17
      1.28000e+01 7.21707e+16
      1.35000e+01 1.24062e+17
      1.38000e+01 4.69408e+16
      1.42000e+01 2.60053e+16
      1.46000e+01 2.37984e+16
      1.49000e+01 2.25459e+16
      1.57000e+01 4.82530e+16
      1.65000e+01 8.46962e+15
      1.69000e+01 6.68026e+15
      1.73000e+01 0.00000e+00
      1.96000e+01 0.00000e+00




Photon-White 2001 (Little Boy)

		Table		14

		Particle		Photon

		Description		Little Boy Photon Spectrum

		Reference		White, Whalen and Heath 2001

		Group #		Elo (MeV)		Ehi (MeV)		Group Leakage (Photons/kT)

		1		0.00000E+00		1.00000E-03		0.00000E+00

		2		1.00000E-03		1.00000E-02		1.42656E+17

		3		1.00000E-02		2.00000E-02		1.13764E+18

		4		2.00000E-02		3.00000E-02		6.32020E+17

		5		3.00000E-02		4.00000E-02		9.02886E+17

		6		4.00000E-02		4.50000E-02		4.98393E+17

		7		4.50000E-02		6.00000E-02		2.00441E+18

		8		6.00000E-02		7.00000E-02		2.37760E+18

		9		7.00000E-02		7.50000E-02		1.75762E+18

		10		7.50000E-02		1.00000E-01		2.43177E+19

		11		1.00000E-01		1.50000E-01		1.51083E+20

		12		1.50000E-01		2.00000E-01		2.02848E+20

		13		2.00000E-01		3.00000E-01		4.06299E+20

		14		3.00000E-01		4.00000E-01		3.37679E+20

		15		4.00000E-01		4.50000E-01		1.42656E+20

		16		4.50000E-01		5.10000E-01		1.61316E+20

		17		5.10000E-01		5.12000E-01		7.76482E+19

		18		5.12000E-01		6.00000E-01		1.82383E+20

		19		6.00000E-01		7.00000E-01		1.97431E+20

		20		7.00000E-01		8.00000E-01		1.72150E+20

		21		8.00000E-01		1.00000E+00		5.03810E+20

		22		1.00000E+00		1.33000E+00		2.60633E+20

		23		1.33000E+00		1.34000E+00		8.84828E+18

		24		1.34000E+00		1.50000E+00		1.08346E+20

		25		1.50000E+00		1.66000E+00		8.66770E+19

		26		1.66000E+00		2.00000E+00		1.61316E+20

		27		2.00000E+00		2.50000E+00		1.85393E+20

		28		2.50000E+00		3.00000E+00		1.38443E+20

		29		3.00000E+00		3.50000E+00		1.02327E+20

		30		3.50000E+00		4.00000E+00		7.10270E+19

		31		4.00000E+00		4.50000E+00		5.33907E+19

		32		4.50000E+00		5.00000E+00		3.77406E+19

		33		5.00000E+00		5.50000E+00		2.90127E+19

		34		5.50000E+00		6.00000E+00		2.62439E+19

		35		6.00000E+00		6.50000E+00		2.72672E+19

		36		6.50000E+00		7.00000E+00		1.51685E+19

		37		7.00000E+00		7.50000E+00		1.63121E+19

		38		7.50000E+00		8.00000E+00		8.18617E+19

		39		8.00000E+00		1.00000E+01		3.41893E+19

		40		1.00000E+01		1.20000E+01		3.92454E+17

						Total:		4.013663559E+21



c Example MCNP source term information
sdef par=p erg=d1 pos=0 0 0
c Little Boy 
c Photon Output
c White, Whalen and Heath 2001
c LA-UR-01-6594
c Optional Weighting(per kT): wgt=4.014e21
#    si1 sp1
      1.00000e-03 0.00000e+00
      1.00000e-02 1.42656e+17
      2.00000e-02 1.13764e+18
      3.00000e-02 6.32020e+17
      4.00000e-02 9.02886e+17
      4.50000e-02 4.98393e+17
      6.00000e-02 2.00441e+18
      7.00000e-02 2.37760e+18
      7.50000e-02 1.75762e+18
      1.00000e-01 2.43177e+19
      1.50000e-01 1.51083e+20
      2.00000e-01 2.02848e+20
      3.00000e-01 4.06299e+20
      4.00000e-01 3.37679e+20
      4.50000e-01 1.42656e+20
      5.10000e-01 1.61316e+20
      5.12000e-01 7.76482e+19
      6.00000e-01 1.82383e+20
      7.00000e-01 1.97431e+20
      8.00000e-01 1.72150e+20
      1.00000e+00 5.03810e+20
      1.33000e+00 2.60633e+20
      1.34000e+00 8.84828e+18
      1.50000e+00 1.08346e+20
      1.66000e+00 8.66770e+19
      2.00000e+00 1.61316e+20
      2.50000e+00 1.85393e+20
      3.00000e+00 1.38443e+20
      3.50000e+00 1.02327e+20
      4.00000e+00 7.10270e+19
      4.50000e+00 5.33907e+19
      5.00000e+00 3.77406e+19
      5.50000e+00 2.90127e+19
      6.00000e+00 2.62439e+19
      6.50000e+00 2.72672e+19
      7.00000e+00 1.51685e+19
      7.50000e+00 1.63121e+19
      8.00000e+00 8.18617e+19
      1.00000e+01 3.41893e+19
      1.20000e+01 3.92454e+17



Neutron-White 2001 (Fat Man)

		Table		3

		Particle		Neutron

		Description		Fat Man Neutron Spectrum

		Reference		White, Whalen and Heath 2001

		Group #		Elo (MeV)		Ehi (MeV)		Group Leakage (Neutrons/kT)

		1		0.00000E+00		1.00000E-11		0.00000E+00

		2		1.00000E-11		5.00000E-10		0.00000E+00

		3		5.00000E-10		2.00000E-09		0.00000E+00

		4		2.00000E-09		5.00000E-09		0.00000E+00

		5		5.00000E-09		1.00000E-08		0.00000E+00

		6		1.00000E-08		1.45000E-08		0.00000E+00

		7		1.45000E-08		2.10000E-08		7.11092E+15

		8		2.10000E-08		3.00000E-08		1.49022E+16

		9		3.00000E-08		4.00000E-08		1.84908E+16

		10		4.00000E-08		5.00000E-08		3.58135E+16

		11		5.00000E-08		7.00000E-08		1.53297E+17

		12		7.00000E-08		1.00000E-07		2.79198E+17

		13		1.00000E-07		1.25000E-07		3.43142E+17

		14		1.25000E-07		1.50000E-07		4.79701E+17

		15		1.50000E-07		1.84000E-07		4.89034E+17

		16		1.84000E-07		2.25000E-07		1.13498E+18

		17		2.25000E-07		2.75000E-07		1.32765E+18

		18		2.75000E-07		3.25000E-07		1.78285E+18

		19		3.25000E-07		3.67000E-07		1.90508E+18

		20		3.67000E-07		4.14000E-07		1.82319E+18

		21		4.14000E-07		5.00000E-07		4.19008E+18

		22		5.00000E-07		5.32000E-07		1.89725E+18

		23		5.32000E-07		6.25000E-07		5.63274E+18

		24		6.25000E-07		6.83000E-07		3.82641E+18

		25		6.83000E-07		8.00000E-07		9.76020E+18

		26		8.00000E-07		8.76000E-07		7.30359E+18

		27		8.76000E-07		1.00000E-06		1.26865E+19

		28		1.00000E-06		1.04000E-06		4.18286E+18

		29		1.04000E-06		1.08000E-06		4.74523E+18

		30		1.08000E-06		1.13000E-06		4.95536E+18

		31		1.13000E-06		1.30000E-06		2.30066E+19

		32		1.30000E-06		1.45000E-06		2.05259E+19

		33		1.45000E-06		1.86000E-06		6.68944E+19

		34		1.86000E-06		2.38000E-06		1.07537E+20

		35		2.38000E-06		3.06000E-06		1.67206E+20

		36		3.06000E-06		3.93000E-06		2.67818E+20

		37		3.93000E-06		5.04000E-06		4.15215E+20

		38		5.04000E-06		6.48000E-06		6.44258E+20

		39		6.48000E-06		8.32000E-06		9.81439E+20

		40		8.32000E-06		1.07000E-05		1.47878E+21

		41		1.07000E-05		1.37000E-05		2.17362E+21

		42		1.37000E-05		1.76000E-05		3.12796E+21

		43		1.76000E-05		2.26000E-05		4.35325E+21

		44		2.26000E-05		2.90000E-05		5.87599E+21

		45		2.90000E-05		3.73000E-05		7.62271E+21

		46		3.73000E-05		4.79000E-05		9.46517E+21

		47		4.79000E-05		6.14000E-05		1.11511E+22

		48		6.14000E-05		7.89000E-05		1.25419E+22

		49		7.89000E-05		1.01000E-04		1.34331E+22

		50		1.01000E-04		1.30000E-04		1.37763E+22

		51		1.30000E-04		1.67000E-04		1.36920E+22

		52		1.67000E-04		2.14000E-04		1.31742E+22

		53		2.14000E-04		2.75000E-04		1.22529E+22

		54		2.75000E-04		3.54000E-04		1.07416E+22

		55		3.54000E-04		4.54000E-04		8.54996E+21

		56		4.54000E-04		5.83000E-04		5.81036E+21

		57		5.83000E-04		7.49000E-04		3.32485E+21

		58		7.49000E-04		9.61000E-04		1.58475E+21

		59		9.61000E-04		1.23000E-03		6.32215E+20

		60		1.23000E-03		1.58000E-03		2.15616E+20

		61		1.58000E-03		2.03000E-03		6.12346E+19

		62		2.03000E-03		2.25000E-03		1.00131E+19

		63		2.25000E-03		2.49000E-03		8.75468E+18

		64		2.49000E-03		2.61000E-03		3.39771E+18

		65		2.61000E-03		2.75000E-03		2.51682E+18

		66		2.75000E-03		3.04000E-03		5.81036E+18

		67		3.04000E-03		3.35000E-03		4.85301E+18

		68		3.35000E-03		3.71000E-03		4.61096E+18

		69		3.71000E-03		4.31000E-03		6.05120E+18

		70		4.31000E-03		5.53000E-03		1.02961E+19

		71		5.53000E-03		7.10000E-03		1.02359E+19

		72		7.10000E-03		9.12000E-03		1.04346E+19

		73		9.12000E-03		1.06000E-02		6.00665E+18

		74		1.06000E-02		1.17000E-02		3.59640E+18

		75		1.17000E-02		1.50000E-02		1.04647E+19

		76		1.50000E-02		1.93000E-02		1.17411E+19

		77		1.93000E-02		2.19000E-02		6.48472E+18

		78		2.19000E-02		2.36000E-02		4.54292E+18

		79		2.36000E-02		2.42000E-02		1.62750E+18

		80		2.42000E-02		2.48000E-02		1.60583E+18

		81		2.48000E-02		2.61000E-02		3.72646E+18

		82		2.61000E-02		2.70000E-02		2.77091E+18

		83		2.70000E-02		2.85000E-02		1.08560E+18

		84		2.85000E-02		3.18000E-02		2.84617E+18

		85		3.18000E-02		3.43000E-02		1.95866E+18

		86		3.43000E-02		4.09000E-02		4.45140E+18

		87		4.09000E-02		4.63000E-02		6.29205E+18

		88		4.63000E-02		5.25000E-02		6.53289E+18

		89		5.25000E-02		5.66000E-02		4.07207E+18

		90		5.66000E-02		6.74000E-02		1.16388E+19

		91		6.74000E-02		7.20000E-02		6.04518E+18

		92		7.20000E-02		7.95000E-02		7.69496E+18

		93		7.95000E-02		8.25000E-02		2.35485E+18

		94		8.25000E-02		8.65000E-02		1.44266E+18

		95		8.65000E-02		9.80000E-02		6.14152E+18

		96		9.80000E-02		1.11000E-01		9.07982E+18

		97		1.11000E-01		1.17000E-01		4.57122E+18

		98		1.17000E-01		1.23000E-01		3.63855E+18

		99		1.23000E-01		1.29000E-01		5.87117E+18

		100		1.29000E-01		1.36000E-01		5.74052E+18

		101		1.36000E-01		1.43000E-01		3.49766E+18

		102		1.43000E-01		1.50000E-01		2.70167E+18

		103		1.50000E-01		1.58000E-01		3.29354E+18

		104		1.58000E-01		1.66000E-01		3.94924E+18

		105		1.66000E-01		1.74000E-01		4.81086E+18

		106		1.74000E-01		1.83000E-01		5.57674E+18

		107		1.83000E-01		1.93000E-01		5.17995E+18

		108		1.93000E-01		2.02000E-01		4.20333E+18

		109		2.02000E-01		2.13000E-01		4.01427E+18

		110		2.13000E-01		2.24000E-01		4.88070E+18

		111		2.24000E-01		2.35000E-01		5.43645E+18

		112		2.35000E-01		2.47000E-01		6.40645E+18

		113		2.47000E-01		2.73000E-01		1.42519E+19

		114		2.73000E-01		2.87000E-01		5.92717E+18

		115		2.87000E-01		2.95000E-01		3.19540E+18

		116		2.95000E-01		2.97000E-01		1.32946E+18

		117		2.97000E-01		2.98000E-01		4.63926E+17

		118		2.98000E-01		3.02000E-01		1.54200E+18

		119		3.02000E-01		3.34000E-01		1.32585E+19

		120		3.34000E-01		3.69000E-01		1.57693E+19

		121		3.69000E-01		3.88000E-01		6.88814E+18

		122		3.88000E-01		4.08000E-01		7.91775E+18

		123		4.08000E-01		4.50000E-01		1.12354E+19

		124		4.50000E-01		4.98000E-01		1.77201E+19

		125		4.98000E-01		5.23000E-01		1.01335E+19

		126		5.23000E-01		5.50000E-01		1.08079E+19

		127		5.50000E-01		5.78000E-01		1.14040E+19

		128		5.78000E-01		6.08000E-01		1.41135E+19

		129		6.08000E-01		6.39000E-01		1.32163E+19

		130		6.39000E-01		6.72000E-01		1.32163E+19

		131		6.72000E-01		7.07000E-01		1.34451E+19

		132		7.07000E-01		7.43000E-01		1.44868E+19

		133		7.43000E-01		7.81000E-01		1.39027E+19

		134		7.81000E-01		8.21000E-01		1.30116E+19

		135		8.21000E-01		8.63000E-01		1.39810E+19

		136		8.63000E-01		9.07000E-01		1.32645E+19

		137		9.07000E-01		9.62000E-01		1.58957E+19

		138		9.62000E-01		1.00000E+00		9.09186E+18

		139		1.00000E+00		1.11000E+00		2.46444E+19

		140		1.11000E+00		1.16000E+00		1.60041E+19

		141		1.16000E+00		1.22000E+00		1.67447E+19

		142		1.22000E+00		1.29000E+00		1.76719E+19

		143		1.29000E+00		1.35000E+00		1.55465E+19

		144		1.35000E+00		1.42000E+00		1.86052E+19

		145		1.42000E+00		1.50000E+00		1.96890E+19

		146		1.50000E+00		1.57000E+00		1.92495E+19

		147		1.57000E+00		1.65000E+00		1.82319E+19

		148		1.65000E+00		1.74000E+00		2.11642E+19

		149		1.74000E+00		1.83000E+00		2.00442E+19

		150		1.83000E+00		1.92000E+00		1.89845E+19

		151		1.92000E+00		2.02000E+00		2.00984E+19

		152		2.02000E+00		2.12000E+00		2.18506E+19

		153		2.12000E+00		2.23000E+00		2.31933E+19

		154		2.23000E+00		2.31000E+00		1.68350E+19

		155		2.31000E+00		2.35000E+00		1.05249E+19

		156		2.35000E+00		2.37000E+00		5.08662E+18

		157		2.37000E+00		2.39000E+00		5.32927E+18

		158		2.39000E+00		2.47000E+00		1.76719E+19

		159		2.47000E+00		2.59000E+00		2.12244E+19

		160		2.59000E+00		2.73000E+00		2.08029E+19

		161		2.73000E+00		2.87000E+00		1.91230E+19

		162		2.87000E+00		3.01000E+00		1.62329E+19

		163		3.01000E+00		3.17000E+00		1.70397E+19

		164		3.17000E+00		3.33000E+00		1.13618E+19

		165		3.33000E+00		3.68000E+00		2.04597E+19

		166		3.68000E+00		4.07000E+00		2.17422E+19

		167		4.07000E+00		4.49000E+00		2.19349E+19

		168		4.49000E+00		4.72000E+00		1.39328E+19

		169		4.72000E+00		4.97000E+00		1.38365E+19

		170		4.97000E+00		5.23000E+00		1.22770E+19

		171		5.23000E+00		5.49000E+00		1.01576E+19

		172		5.49000E+00		5.77000E+00		9.01359E+18

		173		5.77000E+00		6.07000E+00		8.99552E+18

		174		6.07000E+00		6.37000E+00		7.33972E+18

		175		6.37000E+00		6.59000E+00		4.48933E+18

		176		6.59000E+00		6.70000E+00		2.12244E+18

		177		6.70000E+00		7.05000E+00		6.28001E+18

		178		7.05000E+00		7.41000E+00		3.89625E+18

		179		7.41000E+00		7.79000E+00		2.87688E+18

		180		7.79000E+00		8.19000E+00		2.20613E+18

		181		8.19000E+00		8.61000E+00		2.57282E+18

		182		8.61000E+00		9.05000E+00		1.82921E+18

		183		9.05000E+00		9.51000E+00		1.62148E+18

		184		9.51000E+00		1.00000E+01		9.32066E+17

		185		1.00000E+01		1.05000E+01		6.38236E+17

		186		1.05000E+01		1.11000E+01		5.66525E+17

		187		1.11000E+01		1.16000E+01		4.41046E+17

		188		1.16000E+01		1.22000E+01		3.29113E+17

		189		1.22000E+01		1.25000E+01		6.84599E+16

		190		1.25000E+01		1.28000E+01		7.95989E+16

		191		1.28000E+01		1.35000E+01		7.79732E+16

		192		1.35000E+01		1.38000E+01		1.66604E+16

		193		1.38000E+01		1.42000E+01		4.25330E+16

		194		1.42000E+01		1.46000E+01		3.52054E+16

		195		1.46000E+01		1.49000E+01		5.38527E+16

		196		1.49000E+01		1.57000E+01		4.81567E+16

		197		1.57000E+01		1.65000E+01		1.50648E+16

		198		1.65000E+01		1.69000E+01		1.65460E+16

		199		1.69000E+01		1.73000E+01		0.00000E+00

		200		1.73000E+01		1.96000E+01		3.97091E+16

						Total:		1.5898080016152E+23



c Example MCNP source term information
sdef par=n erg=d1 pos=0 0 0
c Fat Man Neutron Spectrum 
c White, Whalen and Heath 2001
c LA-UR-01-6594
c Optional Weighting (per kT): wgt=1.590e23
#    si1 sp1
      1.00000e-11 0.00000e+00
      5.00000e-10 0.00000e+00
      2.00000e-09 0.00000e+00
      5.00000e-09 0.00000e+00
      1.00000e-08 0.00000e+00
      1.45000e-08 0.00000e+00
      2.10000e-08 7.11092e+15
      3.00000e-08 1.49022e+16
      4.00000e-08 1.84908e+16
      5.00000e-08 3.58135e+16
      7.00000e-08 1.53297e+17
      1.00000e-07 2.79198e+17
      1.25000e-07 3.43142e+17
      1.50000e-07 4.79701e+17
      1.84000e-07 4.89034e+17
      2.25000e-07 1.13498e+18
      2.75000e-07 1.32765e+18
      3.25000e-07 1.78285e+18
      3.67000e-07 1.90508e+18
      4.14000e-07 1.82319e+18
      5.00000e-07 4.19008e+18
      5.32000e-07 1.89725e+18
      6.25000e-07 5.63274e+18
      6.83000e-07 3.82641e+18
      8.00000e-07 9.76020e+18
      8.76000e-07 7.30359e+18
      1.00000e-06 1.26865e+19
      1.04000e-06 4.18286e+18
      1.08000e-06 4.74523e+18
      1.13000e-06 4.95536e+18
      1.30000e-06 2.30066e+19
      1.45000e-06 2.05259e+19
      1.86000e-06 6.68944e+19
      2.38000e-06 1.07537e+20
      3.06000e-06 1.67206e+20
      3.93000e-06 2.67818e+20
      5.04000e-06 4.15215e+20
      6.48000e-06 6.44258e+20
      8.32000e-06 9.81439e+20
      1.07000e-05 1.47878e+21
      1.37000e-05 2.17362e+21
      1.76000e-05 3.12796e+21
      2.26000e-05 4.35325e+21
      2.90000e-05 5.87599e+21
      3.73000e-05 7.62271e+21
      4.79000e-05 9.46517e+21
      6.14000e-05 1.11511e+22
      7.89000e-05 1.25419e+22
      1.01000e-04 1.34331e+22
      1.30000e-04 1.37763e+22
      1.67000e-04 1.36920e+22
      2.14000e-04 1.31742e+22
      2.75000e-04 1.22529e+22
      3.54000e-04 1.07416e+22
      4.54000e-04 8.54996e+21
      5.83000e-04 5.81036e+21
      7.49000e-04 3.32485e+21
      9.61000e-04 1.58475e+21
      1.23000e-03 6.32215e+20
      1.58000e-03 2.15616e+20
      2.03000e-03 6.12346e+19
      2.25000e-03 1.00131e+19
      2.49000e-03 8.75468e+18
      2.61000e-03 3.39771e+18
      2.75000e-03 2.51682e+18
      3.04000e-03 5.81036e+18
      3.35000e-03 4.85301e+18
      3.71000e-03 4.61096e+18
      4.31000e-03 6.05120e+18
      5.53000e-03 1.02961e+19
      7.10000e-03 1.02359e+19
      9.12000e-03 1.04346e+19
      1.06000e-02 6.00665e+18
      1.17000e-02 3.59640e+18
      1.50000e-02 1.04647e+19
      1.93000e-02 1.17411e+19
      2.19000e-02 6.48472e+18
      2.36000e-02 4.54292e+18
      2.42000e-02 1.62750e+18
      2.48000e-02 1.60583e+18
      2.61000e-02 3.72646e+18
      2.70000e-02 2.77091e+18
      2.85000e-02 1.08560e+18
      3.18000e-02 2.84617e+18
      3.43000e-02 1.95866e+18
      4.09000e-02 4.45140e+18
      4.63000e-02 6.29205e+18
      5.25000e-02 6.53289e+18
      5.66000e-02 4.07207e+18
      6.74000e-02 1.16388e+19
      7.20000e-02 6.04518e+18
      7.95000e-02 7.69496e+18
      8.25000e-02 2.35485e+18
      8.65000e-02 1.44266e+18
      9.80000e-02 6.14152e+18
      1.11000e-01 9.07982e+18
      1.17000e-01 4.57122e+18
      1.23000e-01 3.63855e+18
      1.29000e-01 5.87117e+18
      1.36000e-01 5.74052e+18
      1.43000e-01 3.49766e+18
      1.50000e-01 2.70167e+18
      1.58000e-01 3.29354e+18
      1.66000e-01 3.94924e+18
      1.74000e-01 4.81086e+18
      1.83000e-01 5.57674e+18
      1.93000e-01 5.17995e+18
      2.02000e-01 4.20333e+18
      2.13000e-01 4.01427e+18
      2.24000e-01 4.88070e+18
      2.35000e-01 5.43645e+18
      2.47000e-01 6.40645e+18
      2.73000e-01 1.42519e+19
      2.87000e-01 5.92717e+18
      2.95000e-01 3.19540e+18
      2.97000e-01 1.32946e+18
      2.98000e-01 4.63926e+17
      3.02000e-01 1.54200e+18
      3.34000e-01 1.32585e+19
      3.69000e-01 1.57693e+19
      3.88000e-01 6.88814e+18
      4.08000e-01 7.91775e+18
      4.50000e-01 1.12354e+19
      4.98000e-01 1.77201e+19
      5.23000e-01 1.01335e+19
      5.50000e-01 1.08079e+19
      5.78000e-01 1.14040e+19
      6.08000e-01 1.41135e+19
      6.39000e-01 1.32163e+19
      6.72000e-01 1.32163e+19
      7.07000e-01 1.34451e+19
      7.43000e-01 1.44868e+19
      7.81000e-01 1.39027e+19
      8.21000e-01 1.30116e+19
      8.63000e-01 1.39810e+19
      9.07000e-01 1.32645e+19
      9.62000e-01 1.58957e+19
      1.00000e+00 9.09186e+18
      1.11000e+00 2.46444e+19
      1.16000e+00 1.60041e+19
      1.22000e+00 1.67447e+19
      1.29000e+00 1.76719e+19
      1.35000e+00 1.55465e+19
      1.42000e+00 1.86052e+19
      1.50000e+00 1.96890e+19
      1.57000e+00 1.92495e+19
      1.65000e+00 1.82319e+19
      1.74000e+00 2.11642e+19
      1.83000e+00 2.00442e+19
      1.92000e+00 1.89845e+19
      2.02000e+00 2.00984e+19
      2.12000e+00 2.18506e+19
      2.23000e+00 2.31933e+19
      2.31000e+00 1.68350e+19
      2.35000e+00 1.05249e+19
      2.37000e+00 5.08662e+18
      2.39000e+00 5.32927e+18
      2.47000e+00 1.76719e+19
      2.59000e+00 2.12244e+19
      2.73000e+00 2.08029e+19
      2.87000e+00 1.91230e+19
      3.01000e+00 1.62329e+19
      3.17000e+00 1.70397e+19
      3.33000e+00 1.13618e+19
      3.68000e+00 2.04597e+19
      4.07000e+00 2.17422e+19
      4.49000e+00 2.19349e+19
      4.72000e+00 1.39328e+19
      4.97000e+00 1.38365e+19
      5.23000e+00 1.22770e+19
      5.49000e+00 1.01576e+19
      5.77000e+00 9.01359e+18
      6.07000e+00 8.99552e+18
      6.37000e+00 7.33972e+18
      6.59000e+00 4.48933e+18
      6.70000e+00 2.12244e+18
      7.05000e+00 6.28001e+18
      7.41000e+00 3.89625e+18
      7.79000e+00 2.87688e+18
      8.19000e+00 2.20613e+18
      8.61000e+00 2.57282e+18
      9.05000e+00 1.82921e+18
      9.51000e+00 1.62148e+18
      1.00000e+01 9.32066e+17
      1.05000e+01 6.38236e+17
      1.11000e+01 5.66525e+17
      1.16000e+01 4.41046e+17
      1.22000e+01 3.29113e+17
      1.25000e+01 6.84599e+16
      1.28000e+01 7.95989e+16
      1.35000e+01 7.79732e+16
      1.38000e+01 1.66604e+16
      1.42000e+01 4.25330e+16
      1.46000e+01 3.52054e+16
      1.49000e+01 5.38527e+16
      1.57000e+01 4.81567e+16
      1.65000e+01 1.50648e+16
      1.69000e+01 1.65460e+16
      1.73000e+01 0.00000e+00
      1.96000e+01 3.97091e+16      



Photon-White 2001 (Fat Man)

		Table		15

		Particle		Photon

		Description		Fat Man Photon Spectrum

		Reference		White, Whalen and Heath 2001

		Group #		Elo (MeV)		Ehi (MeV)		Group Leakage (Photons/kT)

		1		0.00000E+00		1.00000E-03		0.00000E+00

		2		1.00000E-03		1.00000E-02		3.21423E+18

		3		1.00000E-02		2.00000E-02		6.87264E+18

		4		2.00000E-02		3.00000E-02		6.08120E+18

		5		3.00000E-02		4.00000E-02		1.12256E+19

		6		4.00000E-02		4.50000E-02		9.04507E+18

		7		4.50000E-02		6.00000E-02		7.09877E+19

		8		6.00000E-02		7.00000E-02		1.38906E+20

		9		7.00000E-02		7.50000E-02		9.61039E+19

		10		7.50000E-02		1.00000E-01		1.17909E+21

		11		1.00000E-01		1.50000E-01		3.23038E+21

		12		1.50000E-01		2.00000E-01		3.01233E+21

		13		2.00000E-01		3.00000E-01		6.26694E+21

		14		3.00000E-01		4.00000E-01		4.70828E+21

		15		4.00000E-01		4.50000E-01		2.21281E+21

		16		4.50000E-01		5.10000E-01		3.27884E+21

		17		5.10000E-01		5.12000E-01		6.21849E+20

		18		5.12000E-01		6.00000E-01		5.20092E+21

		19		6.00000E-01		7.00000E-01		3.23038E+21

		20		7.00000E-01		8.00000E-01		2.70545E+21

		21		8.00000E-01		1.00000E+00		4.97479E+21

		22		1.00000E+00		1.33000E+00		6.24271E+21

		23		1.33000E+00		1.34000E+00		1.53443E+20

		24		1.34000E+00		1.50000E+00		2.68122E+21

		25		1.50000E+00		1.66000E+00		2.38241E+21

		26		1.66000E+00		2.00000E+00		4.54676E+21

		27		2.00000E+00		2.50000E+00		6.40423E+21

		28		2.50000E+00		3.00000E+00		3.09309E+21

		29		3.00000E+00		3.50000E+00		1.72018E+21

		30		3.50000E+00		4.00000E+00		2.19666E+21

		31		4.00000E+00		4.50000E+00		1.04180E+21

		32		4.50000E+00		5.00000E+00		2.72160E+20

		33		5.00000E+00		5.50000E+00		2.19666E+20

		34		5.50000E+00		6.00000E+00		1.73633E+20

		35		6.00000E+00		6.50000E+00		1.42944E+20

		36		6.50000E+00		7.00000E+00		1.41329E+20

		37		7.00000E+00		7.50000E+00		4.82942E+19

		38		7.50000E+00		8.00000E+00		3.80378E+20

		39		8.00000E+00		1.00000E+01		4.50638E+19

		40		1.00000E+01		1.20000E+01		1.56674E+19

		41		1.20000E+01		1.40000E+01		5.45127E+16

						Total:		7.28661882527E+22



c Example MCNP source term information
sdef par=p erg=d1 pos=0 0 0
c Fat Man 
c Photon Output
c White, Whalen and Heath 2001
c LA-UR-01-6594
c Optional Weighting(per kT): wgt=7.287e22
#    si1 sp1
      1.00000e-03 0.00000e+00
      1.00000e-02 3.21423e+18
      2.00000e-02 6.87264e+18
      3.00000e-02 6.08120e+18
      4.00000e-02 1.12256e+19
      4.50000e-02 9.04507e+18
      6.00000e-02 7.09877e+19
      7.00000e-02 1.38906e+20
      7.50000e-02 9.61039e+19
      1.00000e-01 1.17909e+21
      1.50000e-01 3.23038e+21
      2.00000e-01 3.01233e+21
      3.00000e-01 6.26694e+21
      4.00000e-01 4.70828e+21
      4.50000e-01 2.21281e+21
      5.10000e-01 3.27884e+21
      5.12000e-01 6.21849e+20
      6.00000e-01 5.20092e+21
      7.00000e-01 3.23038e+21
      8.00000e-01 2.70545e+21
      1.00000e+00 4.97479e+21
      1.33000e+00 6.24271e+21
      1.34000e+00 1.53443e+20
      1.50000e+00 2.68122e+21
      1.66000e+00 2.38241e+21
      2.00000e+00 4.54676e+21
      2.50000e+00 6.40423e+21
      3.00000e+00 3.09309e+21
      3.50000e+00 1.72018e+21
      4.00000e+00 2.19666e+21
      4.50000e+00 1.04180e+21
      5.00000e+00 2.72160e+20
      5.50000e+00 2.19666e+20
      6.00000e+00 1.73633e+20
      6.50000e+00 1.42944e+20
      7.00000e+00 1.41329e+20
      7.50000e+00 4.82942e+19
      8.00000e+00 3.80378e+20
      1.00000e+01 4.50638e+19
      1.20000e+01 1.56674e+19
      1.40000e+01 5.45127e+16



Neutron-Gritzner 1976 (EM-1)

		Table		5

		Particle		Neutron

		Description		EM-1 Fission Spectrum

		Reference		Gritzner, et al. 1976

		Group #		Elo (MeV)		Ehi (MeV)		Group Leakage (Neutrons/kT)

		1		0.00000E+00		3.35000E-03		0.00000E+00

		2		3.35000E-03		2.18000E-02		1.19041E+22

		3		2.18000E-02		1.11000E-01		1.04035E+22

		4		1.11000E-01		5.50000E-01		2.68091E+22

		5		5.50000E-01		1.11000E+00		1.17040E+22

		6		1.11000E+00		1.83000E+00		1.68057E+22

		7		1.83000E+00		2.30000E+00		7.70262E+21

		8		2.30000E+00		2.38000E+00		9.32317E+20

		9		2.38000E+00		3.01000E+00		3.83130E+21

		10		3.01000E+00		4.06000E+00		4.89166E+21

		11		4.06000E+00		4.96000E+00		1.34046E+21

		12		4.96000E+00		6.37000E+00		1.67057E+21

		13		6.37000E+00		8.18000E+00		1.27043E+21

		14		8.18000E+00		1.00000E+01		7.34250E+20

						Total:		1.00000E+23



c Example MCNP source term information
sdef par=n erg=d1 pos=0 0 0
c EM-1 Fission Neutron Output
c Gritzner, et al. 1976
c Optional Weighting (per kT): wgt=1.0e23
#    si1 sp1
      3.35000e-03 0.00000e+00
      2.18000e-02 1.19040e+22
      1.11000e-01 1.04035e+22
      5.50000e-01 2.68091e+22
      1.11000e+00 1.17040e+22
      1.83000e+00 1.68057e+22
      2.30000e+00 7.70262e+21
      2.38000e+00 9.32317e+20
      3.01000e+00 3.83130e+21
      4.06000e+00 4.89166e+21
      4.96000e+00 1.34046e+21
      6.37000e+00 1.67057e+21
      8.18000e+00 1.27043e+21
      1.00000e+01 7.34250e+20



Photon-Gritzner 1976 (EM-1)

		Table		16

		Particle		Photon

		Description		EM-1 Photon Spectrum

		Reference		Gritzner, et al. 1976 

		Group #		Elo (MeV)		Ehi (MeV)		Group Leakage (Photons/kT)

		1		0.00000E+00		2.00000E-02		0.00000E+00

		2		2.00000E-02		3.00000E-02		4.27301E+20

		3		3.00000E-02		4.50000E-02		4.27301E+20

		4		4.50000E-02		7.00000E-02		3.17603E+20

		5		7.00000E-02		1.00000E-01		2.18352E+20

		6		1.00000E-01		1.50000E-01		1.49399E+20

		7		1.50000E-01		3.00000E-01		3.21782E+21

		8		3.00000E-01		4.50000E-01		4.32525E+21

		9		4.50000E-01		7.00000E-01		6.28937E+21

		10		7.00000E-01		1.00000E+00		5.18194E+21

		11		1.00000E+00		1.50000E+00		4.41928E+21

		12		1.50000E+00		2.00000E+00		2.12084E+21

		13		2.00000E+00		2.50000E+00		1.18056E+21

		14		2.50000E+00		3.00000E+00		6.99980E+20

		15		3.00000E+00		4.00000E+00		6.63414E+20

		16		4.00000E+00		5.00000E+00		2.34023E+20

		17		5.00000E+00		6.00000E+00		7.03114E+19

		18		6.00000E+00		8.00000E+00		5.22373E+19

		19		8.00000E+00		1.00000E+01		5.01478E+18

						Total:		3.00000E+22



c Example MCNP source term information
sdef par=p erg=d1 pos=0 0 0
c EM-1 Fission
c Photon Output
c Gritzner, et al. 1976
c DNA 4276F
c Optional Weighting(per kT): wgt=3.0e22
#    si1 sp1
      2.00000e-02 0.00000e+00
      3.00000e-02 4.27301e+20
      4.50000e-02 4.27301e+20
      7.00000e-02 3.17603e+20
      1.00000e-01 2.18352e+20
      1.50000e-01 1.49399e+20
      3.00000e-01 3.21782e+21
      4.50000e-01 4.32525e+21
      7.00000e-01 6.28937e+21
      1.00000e+00 5.18194e+21
      1.50000e+00 4.41928e+21
      2.00000e+00 2.12084e+21
      2.50000e+00 1.18056e+21
      3.00000e+00 6.99980e+20
      4.00000e+00 6.63414e+20
      5.00000e+00 2.34023e+20
      6.00000e+00 7.03114e+19
      8.00000e+00 5.22373e+19
      1.00000e+01 5.01478e+18



TN Neutron-Gritzner 1976 (Low)

		Table		11

		Particle		Neutron

		Description		Low Yield Thermonuclear 

		Reference		Gritzner, et al. 1976

		Group #		Elo (MeV)		Ehi (MeV)		Group Leakage (Neutrons/kT)

		1		0.00000E+00		2.90000E-05		0.00000E+00

		2		2.90000E-05		1.01000E-04		1.56012E+21

		3		1.01000E-04		5.83000E-04		1.66012E+22

		4		5.83000E-04		3.35000E-03		5.48041E+22

		5		3.35000E-03		2.18000E-02		2.22017E+22

		6		2.18000E-02		1.11000E-01		1.93014E+22

		7		1.11000E-01		5.50000E-01		2.33017E+22

		8		5.50000E-01		1.11000E+00		1.83014E+22

		9		1.11000E+00		1.83000E+00		1.50011E+22

		10		1.83000E+00		2.30000E+00		5.92044E+21

		11		2.30000E+00		2.38000E+00		8.78066E+20

		12		2.38000E+00		3.01000E+00		5.58042E+21

		13		3.01000E+00		4.06000E+00		5.32040E+21

		14		4.06000E+00		4.96000E+00		2.49019E+21

		15		4.96000E+00		6.37000E+00		2.00015E+21

		16		6.37000E+00		8.18000E+00		1.35010E+21

		17		8.18000E+00		1.00000E+01		9.57072E+20

		18		1.00000E+01		1.22000E+01		1.28010E+21

		19		1.22000E+01		1.50000E+01		3.15024E+21

						Total:		2.00000E+23



c Example MCNP source term information
sdef par=n erg=d1 pos=0 0 0
c Low Yield Thermonuclear 
c Neutron Output
c Gritzner, et al. 1976
c Optional Weighting(per kT): wgt=2e23
#    si1 sp1
      2.90000e-05 0.00000e+00
      1.01000e-04 1.56012e+21
      5.83000e-04 1.66012e+22
      3.35000e-03 5.48041e+22
      2.18000e-02 2.22017e+22
      1.11000e-01 1.93014e+22
      5.50000e-01 2.33017e+22
      1.11000e+00 1.83014e+22
      1.83000e+00 1.50011e+22
      2.30000e+00 5.92044e+21
      2.38000e+00 8.78066e+20
      3.01000e+00 5.58042e+21
      4.06000e+00 5.32040e+21
      4.96000e+00 2.49019e+21
      6.37000e+00 2.00015e+21
      8.18000e+00 1.35010e+21
      1.00000e+01 9.57072e+20
      1.22000e+01 1.28010e+21
      1.50000e+01 3.15024e+21



TN Photon-Gritzner 1976 (Low)

		Table		19

		Particle		Photon

		Description		Low Yield Thermonuclear 

		Reference		Gritzner, et al. 1976

		Group #		Elo (MeV)		Ehi (MeV)		Group Leakage (Photons/kT)

		1		0.00000E+00		2.00000E-02		0.00000E+00

		2		2.00000E-02		3.00000E-02		3.10044E+19

		3		3.00000E-02		4.50000E-02		3.10044E+19

		4		4.50000E-02		7.00000E-02		7.60109E+19

		5		7.00000E-02		1.00000E-01		7.20103E+19

		6		1.00000E-01		1.50000E-01		1.23018E+20

		7		1.50000E-01		3.00000E-01		9.97142E+20

		8		3.00000E-01		4.50000E-01		4.07058E+21

		9		4.50000E-01		7.00000E-01		5.55079E+21

		10		7.00000E-01		1.00000E+00		8.45121E+21

		11		1.00000E+00		1.50000E+00		1.35019E+22

		12		1.50000E+00		2.00000E+00		1.25018E+22

		13		2.00000E+00		2.50000E+00		8.82126E+21

		14		2.50000E+00		3.00000E+00		1.01014E+22

		15		3.00000E+00		4.00000E+00		3.29047E+21

		16		4.00000E+00		5.00000E+00		1.75025E+21

		17		5.00000E+00		6.00000E+00		4.38063E+20

		18		6.00000E+00		8.00000E+00		1.92027E+20

						Total:		6.999994E+22



c Example MCNP source term information
sdef par=p erg=d1 pos=0 0 0
c Low Yield Thermonuclear
c Photon Output
c Gritzner, et al. 1976
c Optional Weight (per kT): 7.0e22
#    si1 sp1
      2.00000e-02 0.00000e+00
      3.00000e-02 3.10044e+19
      4.50000e-02 3.10044e+19
      7.00000e-02 7.60109e+19
      1.00000e-01 7.20103e+19
      1.50000e-01 1.23018e+20
      3.00000e-01 9.97142e+20
      4.50000e-01 4.07058e+21
      7.00000e-01 5.55079e+21
      1.00000e+00 8.45121e+21
      1.50000e+00 1.35019e+22
      2.00000e+00 1.25018e+22
      2.50000e+00 8.82126e+21
      3.00000e+00 1.01014e+22
      4.00000e+00 3.29047e+21
      5.00000e+00 1.75025e+21
      6.00000e+00 4.38063e+20
      8.00000e+00 1.92027e+20



TN Neutron-Auxier 1972 (Low)

		Table		10

		Particle		Neutron

		Description		Low Yield (40 kT) Thermonuclear 

		Reference		Auxier, et al. 1972

		Group #		Elo (MeV)		Ehi (MeV)		Group Leakage (Unnormalized)

		1		0.00000E+00		2.90000E-05		0.00000E+00

		2		2.90000E-05		1.01000E-04		7.78288E-03

		3		1.01000E-04		5.83000E-04		8.31171E-02

		4		5.83000E-04		3.35000E-03		2.74396E-01

		5		3.35000E-03		1.11000E-01		2.07843E-01

		6		1.11000E-01		5.50000E-01		1.15745E-01

		7		5.50000E-01		1.11000E+00		9.14987E-02

		8		1.11000E+00		1.86000E+00		7.48354E-02

		9		1.86000E+00		2.35000E+00		3.24287E-02

		10		2.35000E+00		2.46000E+00		5.78727E-03

		11		2.46000E+00		3.01000E+00		2.37478E-02

		12		3.01000E+00		4.06000E+00		2.66414E-02

		13		4.06000E+00		4.96000E+00		1.24726E-02

		14		4.96000E+00		6.36000E+00		9.97805E-03

		15		6.36000E+00		8.18000E+00		6.78507E-03

		16		8.18000E+00		1.00000E+01		4.78946E-03

		17		1.00000E+01		1.22000E+01		6.38595E-03

		18		1.22000E+01		1.50000E+01		1.57653E-02



c Example MCNP source term information
sdef par=n erg=d1 pos=0 0 0
c Low Yield (40 kT) Thermonuclear 
c Neutron Output
c Auxier, et al. 1972
#    si1 sp1
      2.90000e-05 0.00000e+00
      1.01000e-04 7.78288e-03
      5.83000e-04 8.31171e-02
      3.35000e-03 2.74396e-01
      1.11000e-01 2.07843e-01
      5.50000e-01 1.15745e-01
      1.11000e+00 9.14987e-02
      1.86000e+00 7.48354e-02
      2.35000e+00 3.24287e-02
      2.46000e+00 5.78727e-03
      3.01000e+00 2.37478e-02
      4.06000e+00 2.66414e-02
      4.96000e+00 1.24726e-02
      6.36000e+00 9.97805e-03
      8.18000e+00 6.78507e-03
      1.00000e+01 4.78946e-03
      1.22000e+01 6.38595e-03
      1.50000e+01 1.57653e-02



TN Neutron-Gritzner 1976(Henre)

		Table		12

		Particle		Neutron

		Description		Henre Experiment

		Reference		Gritzner, et al. 1976

		Group #		Elo (MeV)		Ehi (MeV)		Group Leakage (Neutrons/kT)

		1		0.00000E+00		1.11000E+00		0.00000E+00

		2		1.11000E+00		1.83000E+00		6.99965E+20

		3		1.83000E+00		2.30000E+00		1.82991E+21

		4		2.30000E+00		2.38000E+00		2.54987E+20

		5		2.38000E+00		3.01000E+00		2.21989E+21

		6		3.01000E+00		4.06000E+00		2.99985E+21

		7		4.06000E+00		4.96000E+00		2.99985E+21

		8		4.96000E+00		6.37000E+00		3.01985E+21

		9		6.37000E+00		8.18000E+00		2.97985E+21

		10		8.18000E+00		1.00000E+01		3.99980E+21

		11		1.00000E+01		1.22000E+01		7.99960E+21

		12		1.22000E+01		1.50000E+01		7.09965E+22

						Total:		1.00000E+23



c Example MCNP source term information
sdef par=n erg=d1 pos=0 0 0
c Henre Experiment 
c Neutron Output
c Gritzner, et al. 1976
c Optional Weighting(per kT): wgt=1e23
#    si1 sp1
      1.11000e+00 0.00000e+00
      1.83000e+00 6.99965e+20
      2.30000e+00 1.82991e+21
      2.38000e+00 2.54987e+20
      3.01000e+00 2.21989e+21
      4.06000e+00 2.99985e+21
      4.96000e+00 2.99985e+21
      6.37000e+00 3.01985e+21
      8.18000e+00 2.97985e+21
      1.00000e+01 3.99980e+21
      1.22000e+01 7.99960e+21
      1.50000e+01 7.09965e+22



TN Neutron-G & D 1977

		Table		7

		Particle		Neutron

		Description		Thermonuclear Neutron Spectrum

		Reference		Glasstone and Dolan 1977

		Group #		Elo (MeV)		Ehi (MeV)		Group Leakage (Neutrons/kT)

		1		0.00000E+00		3.30000E-03		0.00000E+00

		2		3.30000E-03		1.12584E+00		6.15085E+22

		3		1.12584E+00		2.38102E+00		2.83039E+22

		4		2.38102E+00		4.08286E+00		1.22017E+22

		5		4.08286E+00		6.33500E+00		6.40089E+21

		6		6.33500E+00		8.26210E+00		5.51076E+21

		7		8.26210E+00		9.95378E+00		6.05084E+21

		8		9.95378E+00		1.21563E+01		8.42117E+21

		9		1.21563E+01		1.50545E+01		1.61022E+22

						Total:		1.44500E+23



c Example MCNP source term information
sdef par=n erg=d1 pos=0 0 0
c Thermonuclear Neutron Output
c Glasstone and Dolan 1977
c Fig. 8.116b
c Optional Weighting (per kT): wgt=1.445e23
#    si1 sp1
      3.30000e-03 0.00000e+00
      1.12584e+00 6.15085e+22
      2.38102e+00 2.83039e+22
      4.08286e+00 1.22017e+22
      6.33500e+00 6.40089e+21
      8.26210e+00 5.51076e+21
      9.95378e+00 6.05084e+21
      1.21563e+01 8.42117e+21
      1.50545e+01 1.61022e+22



Neutron-G & D 1977 (Fission)

		Table		1

		Particle		Neutron

		Description		Unshielded Neutron Fission Spectrum

		Reference		Glasstone and Dolan 1977

		Group #		Elo (MeV)		Ehi (MeV)		Group Leakage (Neutrons/kT)

		1		0.00000E+00		3.30000E-03		0.00000E+00

		2		3.30000E-03		1.11584E+00		3.84000E+22

		3		1.11584E+00		2.38629E+00		2.54000E+22

		4		2.38629E+00		4.11079E+00		8.78000E+21

		5		4.11079E+00		6.43500E+00		3.00000E+21

		6		6.43500E+00		8.21015E+00		1.26000E+21

		7		8.21015E+00		9.94958E+00		7.30000E+20

						Total:		7.75700E+22



c Example MCNP source term information
sdef par=n erg=d1 pos=0 0 0
c Neutron Spectrum from Glasstone & Dolan 1977 
c Fig. 8.116a
c Optional Weighting (per kT): wgt=7.760e22
#    si1 sp1
     0.0033 0
     1.11584 3.84E+22
     2.38629 2.54E+22 
     4.11079 8.78E+21 
     6.435   3.00E+21 
     8.21015 1.26E+21 
     9.94958 7.30E+20 



TN Neutron-Barnes 1991(Boosted)

		Table		13

		Particle		Neutron

		Description		ORNL (Boosted Fission)

		Reference		Bames, et al. 1991

		Group #		Elo (MeV)		Ehi (MeV)		Group Leakage (Neutrons/kT)

		1		0.00000E+00		5.82950E-04		0.00000E+00

		2		5.82950E-04		1.23410E-03		1.80177E+22

		3		1.23410E-03		3.35460E-03		7.47529E+21

		4		3.35460E-03		1.05950E-02		9.79156E+21

		5		1.05950E-02		2.18750E-02		1.00907E+22

		6		2.18750E-02		2.47880E-02		1.91344E+21

		7		2.47880E-02		3.43070E-02		3.32235E+21

		8		3.43070E-02		5.24750E-02		6.34058E+21

		9		5.24750E-02		1.11090E-01		1.55050E+22

		10		1.11090E-01		1.57640E-01		8.02369E+21

		11		1.57640E-01		2.47240E-01		1.54850E+22

		12		2.47240E-01		3.58830E-01		1.81971E+22

		13		3.58830E-01		5.50230E-01		1.81772E+22

		14		5.50230E-01		6.39270E-01		8.92607E+21

		15		6.39270E-01		7.42740E-01		1.03599E+22

		16		7.42740E-01		8.20850E-01		5.60273E+21

		17		8.20850E-01		9.61640E-01		9.66792E+21

		18		9.61640E-01		1.10800E+00		1.00608E+22

		19		1.10800E+00		1.42270E+00		1.83168E+22

		20		1.42270E+00		1.82680E+00		1.68511E+22

		21		1.82680E+00		2.30690E+00		2.00218E+22

		22		2.30690E+00		2.38520E+00		3.25255E+21

		23		2.38520E+00		3.01190E+00		2.57652E+22

		24		3.01190E+00		4.06570E+00		1.07388E+22

		25		4.06570E+00		4.72370E+00		6.70353E+21

		26		4.72370E+00		4.96580E+00		2.46584E+21

		27		4.96580E+00		6.37630E+00		7.47928E+21

		28		6.37630E+00		7.40820E+00		3.91064E+21

		29		7.40820E+00		8.18730E+00		2.95143E+21

		30		8.18730E+00		9.04840E+00		1.39595E+21

		31		9.04840E+00		1.00000E+01		1.23142E+21

		32		1.00000E+01		1.10520E+01		1.35806E+21

		33		1.10520E+01		1.22140E+01		2.18565E+21

		34		1.22140E+01		1.25230E+01		1.41290E+21

		35		1.25230E+01		1.38500E+01		6.01652E+21

		36		1.38500E+01		1.41910E+01		1.18556E+21

						Total:		3.10200E+23



c Example MCNP source term information
sdef par=n erg=d1 pos=0 0 0
c ORNL (Boosted Fission)
c Neutron Output
c Bames, et al. 1991
c Optional Weighting(per kT): wgt=3.102e23
#    si1 sp1
      5.82950e-04 0.00000e+00
      1.23410e-03 1.80177e+22
      3.35460e-03 7.47529e+21
      1.05950e-02 9.79156e+21
      2.18750e-02 1.00907e+22
      2.47880e-02 1.91344e+21
      3.43070e-02 3.32235e+21
      5.24750e-02 6.34058e+21
      1.11090e-01 1.55050e+22
      1.57640e-01 8.02369e+21
      2.47240e-01 1.54850e+22
      3.58830e-01 1.81971e+22
      5.50230e-01 1.81772e+22
      6.39270e-01 8.92607e+21
      7.42740e-01 1.03599e+22
      8.20850e-01 5.60273e+21
      9.61640e-01 9.66792e+21
      1.10800e+00 1.00608e+22
      1.42270e+00 1.83168e+22
      1.82680e+00 1.68511e+22
      2.30690e+00 2.00218e+22
      2.38520e+00 3.25255e+21
      3.01190e+00 2.57652e+22
      4.06570e+00 1.07388e+22
      4.72370e+00 6.70353e+21
      4.96580e+00 2.46584e+21
      6.37630e+00 7.47928e+21
      7.40820e+00 3.91064e+21
      8.18730e+00 2.95143e+21
      9.04840e+00 1.39595e+21
      1.00000e+01 1.23142e+21
      1.10520e+01 1.35806e+21
      1.22140e+01 2.18565e+21
      1.25230e+01 1.41290e+21
      1.38500e+01 6.01652e+21
      1.41910e+01 1.18556e+21



TN Neutron-Auxier 1972 (High)

		Table		8

		Particle		Neutron

		Description		High Yield (1 MT) Thermonuclear 

		Reference		Auxier, et al. 1972

		Group #		Elo (MeV)		Ehi (MeV)		Group Leakage (Unnormalized)

		1		0.00000E+00		2.90000E-05		0.00000E+00

		2		2.90000E-05		1.01000E-04		0.00000E+00

		3		1.01000E-04		5.83000E-04		4.09836E-03

		4		5.83000E-04		3.35000E-03		2.86885E-02

		5		3.35000E-03		1.11000E-01		5.58776E-01

		6		1.11000E-01		5.50000E-01		1.45242E-01

		7		5.50000E-01		1.11000E+00		7.44702E-02

		8		1.11000E+00		1.86000E+00		5.36785E-02

		9		1.86000E+00		2.35000E+00		2.19912E-02

		10		2.35000E+00		2.46000E+00		3.69852E-03

		11		2.46000E+00		3.01000E+00		1.63934E-02

		12		3.01000E+00		4.06000E+00		1.79928E-02

		13		4.06000E+00		4.96000E+00		1.06957E-02

		14		4.96000E+00		6.36000E+00		1.09956E-02

		15		6.36000E+00		8.18000E+00		1.01959E-02

		16		8.18000E+00		1.00000E+01		8.49660E-03

		17		1.00000E+01		1.22000E+01		1.05958E-02

		18		1.22000E+01		1.50000E+01		2.39904E-02



c Example MCNP source term information
sdef par=n erg=d1 pos=0 0 0
c High Yield (1 MT) Thermonuclear Neutron Output
c Auxier, et al. 1972
#    si1 sp1
      2.90000e-05 0.00000e+00
      1.01000e-04 0.00000e+00
      5.83000e-04 4.09836e-03
      3.35000e-03 2.86885e-02
      1.11000e-01 5.58776e-01
      5.50000e-01 1.45242e-01
      1.11000e+00 7.44702e-02
      1.86000e+00 5.36785e-02
      2.35000e+00 2.19912e-02
      2.46000e+00 3.69852e-03
      3.01000e+00 1.63934e-02
      4.06000e+00 1.79928e-02
      4.96000e+00 1.06957e-02
      6.36000e+00 1.09956e-02
      8.18000e+00 1.01959e-02
      1.00000e+01 8.49660e-03
      1.22000e+01 1.05958e-02
      1.50000e+01 2.39904e-02



TN Neutron-Auxier 1972 (Int)

		Table		9

		Particle		Neutron

		Description		Intermediate Yield (300 kT) Thermonuclear 

		Reference		Auxier, et al. 1972

		Group #		Elo (MeV)		Ehi (MeV)		Group Leakage (Unnormalized)

		1		0.00000E+00		2.90000E-05		0.00000E+00

		2		2.90000E-05		1.01000E-04		2.02020E-03

		3		1.01000E-04		5.83000E-04		2.42424E-02

		4		5.83000E-04		3.35000E-03		1.23232E-01

		5		3.35000E-03		1.11000E-01		3.58586E-01

		6		1.11000E-01		5.50000E-01		1.03030E-01

		7		5.50000E-01		1.11000E+00		8.58586E-02

		8		1.11000E+00		1.86000E+00		6.26263E-02

		9		1.86000E+00		2.35000E+00		2.82828E-02

		10		2.35000E+00		2.46000E+00		5.05051E-03

		11		2.46000E+00		3.01000E+00		1.91919E-02

		12		3.01000E+00		4.06000E+00		2.62626E-02

		13		4.06000E+00		4.96000E+00		1.71717E-02

		14		4.96000E+00		6.36000E+00		1.81818E-02

		15		6.36000E+00		8.18000E+00		1.48485E-02

		16		8.18000E+00		1.00000E+01		1.42424E-02

		17		1.00000E+01		1.22000E+01		2.58586E-02

		18		1.22000E+01		1.50000E+01		7.13131E-02



c Example MCNP source term information
sdef par=n erg=d1 pos=0 0 0
c High Yield (1 MT) Thermonuclear Neutron Output
c Auxier, et al. 1972
#    si1 sp1


c Example MCNP source term information
sdef par=n erg=d1 pos=0 0 0
c Intermediate Yield (300 kT) Thermonuclear 
c Neutron Output
c Auxier, et al. 1972
#    si1 sp1
      2.90000e-05 0.00000e+00
      1.01000e-04 2.02020e-03
      5.83000e-04 2.42424e-02
      3.35000e-03 1.23232e-01
      1.11000e-01 3.58586e-01
      5.50000e-01 1.03030e-01
      1.11000e+00 8.58586e-02
      1.86000e+00 6.26263e-02
      2.35000e+00 2.82828e-02
      2.46000e+00 5.05051e-03
      3.01000e+00 1.91919e-02
      4.06000e+00 2.62626e-02
      4.96000e+00 1.71717e-02
      6.36000e+00 1.81818e-02
      8.18000e+00 1.48485e-02
      1.00000e+01 1.42424e-02
      1.22000e+01 2.58586e-02
      1.50000e+01 7.13131e-02



Neutron-Terrell 1990

		Table		6

		Particle		Neutron

		Description		Unshielded Fission Spectrum

		Reference		Terrell 1990

		Group #		Elo (MeV)		Ehi (MeV)		Group Leakage (Unnormalized)

		1		0.00000E+00		1.00000E-01		0.00000E+00

		2		1.00000E-01		1.00000E-01		1.75718E-02

		3		1.00000E-01		2.00000E-01		3.83340E-02

		4		2.00000E-01		3.00000E-01		4.91997E-02

		5		3.00000E-01		4.00000E-01		5.27729E-02

		6		4.00000E-01		5.00000E-01		5.48667E-02

		7		5.00000E-01		6.00000E-01		5.03499E-02

		8		6.00000E-01		7.00000E-01		4.76695E-02

		9		7.00000E-01		8.00000E-01		4.34048E-02

		10		8.00000E-01		9.00000E-01		3.98316E-02

		11		9.00000E-01		1.00000E+00		3.80064E-02

		12		1.00000E+00		1.10000E+00		3.57035E-02

		13		1.10000E+00		1.20000E+00		3.30206E-02

		14		1.20000E+00		1.30000E+00		3.00670E-02

		15		1.30000E+00		1.40000E+00		2.93684E-02

		16		1.40000E+00		1.50000E+00		2.69507E-02

		17		1.50000E+00		1.60000E+00		2.59172E-02

		18		1.60000E+00		1.70000E+00		2.37835E-02

		19		1.70000E+00		1.80000E+00		2.26938E-02

		20		1.80000E+00		1.90000E+00		2.16538E-02

		21		1.90000E+00		2.00000E+00		1.92606E-02

		22		2.00000E+00		2.10000E+00		1.89605E-02

		23		2.10000E+00		2.20000E+00		1.73997E-02

		24		2.20000E+00		2.30000E+00		1.67322E-02

		25		2.30000E+00		2.40000E+00		1.52354E-02

		26		2.40000E+00		2.50000E+00		1.52339E-02

		27		2.50000E+00		2.60000E+00		1.39797E-02

		28		2.60000E+00		2.70000E+00		1.26302E-02

		29		2.70000E+00		2.80000E+00		1.17726E-02

		30		2.80000E+00		2.90000E+00		1.10592E-02

		31		2.90000E+00		3.00000E+00		1.10583E-02

		32		3.00000E+00		3.10000E+00		9.83618E-03

		33		3.10000E+00		3.20000E+00		1.03872E-02

		34		3.20000E+00		3.30000E+00		8.95541E-03

		35		3.30000E+00		3.40000E+00		8.54508E-03

		36		3.40000E+00		3.50000E+00		7.72013E-03

		37		3.50000E+00		3.60000E+00		6.70802E-03

		38		3.60000E+00		3.70000E+00		6.86621E-03

		39		3.70000E+00		3.80000E+00		6.55164E-03

		40		3.80000E+00		3.90000E+00		5.91917E-03

		41		3.90000E+00		4.00000E+00		6.10630E-03

		42		4.00000E+00		4.10000E+00		5.34722E-03

		43		4.10000E+00		4.20000E+00		4.90705E-03

		44		4.20000E+00		4.30000E+00		4.68218E-03

		45		4.30000E+00		4.40000E+00		4.03679E-03

		46		4.40000E+00		4.50000E+00		3.85178E-03

		47		4.50000E+00		4.60000E+00		4.36338E-03

		48		4.60000E+00		4.70000E+00		3.39914E-03

		49		4.70000E+00		4.80000E+00		3.88080E-03

		50		4.80000E+00		4.90000E+00		2.99970E-03

		51		4.90000E+00		5.00000E+00		2.92999E-03

		52		5.00000E+00		5.10000E+00		2.54590E-03

		53		5.10000E+00		5.20000E+00		2.50622E-03

		54		5.20000E+00		5.30000E+00		2.28201E-03

		55		5.30000E+00		5.40000E+00		2.06174E-03

		56		5.40000E+00		5.50000E+00		2.40967E-03

		57		5.50000E+00		5.60000E+00		1.73623E-03

		58		5.60000E+00		5.70000E+00		2.06113E-03

		59		5.70000E+00		5.80000E+00		1.80495E-03

		60		5.80000E+00		5.90000E+00		1.68242E-03

		61		5.90000E+00		6.00000E+00		1.59284E-03

		62		6.00000E+00		6.10000E+00		1.28015E-03

		63		6.10000E+00		6.20000E+00		1.38387E-03

		64		6.20000E+00		6.30000E+00		1.45007E-03

		65		6.30000E+00		6.40000E+00		1.26983E-03

		66		6.40000E+00		6.50000E+00		1.18361E-03

		67		6.50000E+00		6.60000E+00		1.16519E-03

		68		6.60000E+00		6.70000E+00		1.02038E-03

		69		6.70000E+00		6.80000E+00		9.21863E-04

		70		6.80000E+00		6.90000E+00		8.93454E-04

		71		6.90000E+00		7.00000E+00		9.21695E-04

		72		7.00000E+00		7.10000E+00		6.38707E-04

		73		7.10000E+00		7.20000E+00		8.39143E-04

		74		7.20000E+00		7.30000E+00		5.68063E-04

		75		7.30000E+00		7.40000E+00		5.99885E-04

		76		7.40000E+00		7.50000E+00		4.89702E-04

		77		7.50000E+00		7.60000E+00		5.13126E-04

		78		7.60000E+00		7.70000E+00		3.90479E-04

		79		7.70000E+00		7.80000E+00		4.38909E-04

		80		7.80000E+00		7.90000E+00		5.25121E-04

		81		7.90000E+00		8.00000E+00		3.41877E-04



c Example MCNP source term information
sdef par=n erg=d1 pos=0 0 0
c Unshielded Fission Neutron Output
c Terrell 1990
#    si1 sp1
      1.00000e-01 0.00000e+00
      1.00000e-01 1.75718e-02
      2.00000e-01 3.83340e-02
      3.00000e-01 4.91997e-02
      4.00000e-01 5.27729e-02
      5.00000e-01 5.48667e-02
      6.00000e-01 5.03499e-02
      7.00000e-01 4.76695e-02
      8.00000e-01 4.34048e-02
      9.00000e-01 3.98316e-02
      1.00000e+00 3.80064e-02
      1.10000e+00 3.57035e-02
      1.20000e+00 3.30206e-02
      1.30000e+00 3.00670e-02
      1.40000e+00 2.93684e-02
      1.50000e+00 2.69507e-02
      1.60000e+00 2.59172e-02
      1.70000e+00 2.37835e-02
      1.80000e+00 2.26938e-02
      1.90000e+00 2.16538e-02
      2.00000e+00 1.92606e-02
      2.10000e+00 1.89605e-02
      2.20000e+00 1.73997e-02
      2.30000e+00 1.67322e-02
      2.40000e+00 1.52354e-02
      2.50000e+00 1.52339e-02
      2.60000e+00 1.39797e-02
      2.70000e+00 1.26302e-02
      2.80000e+00 1.17726e-02
      2.90000e+00 1.10592e-02
      3.00000e+00 1.10583e-02
      3.10000e+00 9.83618e-03
      3.20000e+00 1.03872e-02
      3.30000e+00 8.95541e-03
      3.40000e+00 8.54508e-03
      3.50000e+00 7.72013e-03
      3.60000e+00 6.70802e-03
      3.70000e+00 6.86621e-03
      3.80000e+00 6.55164e-03
      3.90000e+00 5.91917e-03
      4.00000e+00 6.10630e-03
      4.10000e+00 5.34722e-03
      4.20000e+00 4.90705e-03
      4.30000e+00 4.68218e-03
      4.40000e+00 4.03679e-03
      4.50000e+00 3.85178e-03
      4.60000e+00 4.36338e-03
      4.70000e+00 3.39914e-03
      4.80000e+00 3.88080e-03
      4.90000e+00 2.99970e-03
      5.00000e+00 2.92999e-03
      5.10000e+00 2.54590e-03
      5.20000e+00 2.50622e-03
      5.30000e+00 2.28201e-03
      5.40000e+00 2.06174e-03
      5.50000e+00 2.40967e-03
      5.60000e+00 1.73623e-03
      5.70000e+00 2.06113e-03
      5.80000e+00 1.80495e-03
      5.90000e+00 1.68242e-03
      6.00000e+00 1.59284e-03
      6.10000e+00 1.28015e-03
      6.20000e+00 1.38387e-03
      6.30000e+00 1.45007e-03
      6.40000e+00 1.26983e-03
      6.50000e+00 1.18361e-03
      6.60000e+00 1.16519e-03
      6.70000e+00 1.02038e-03
      6.80000e+00 9.21863e-04
      6.90000e+00 8.93454e-04
      7.00000e+00 9.21695e-04
      7.10000e+00 6.38707e-04
      7.20000e+00 8.39143e-04
      7.30000e+00 5.68063e-04
      7.40000e+00 5.99885e-04
      7.50000e+00 4.89702e-04
      7.60000e+00 5.13126e-04
      7.70000e+00 3.90479e-04
      7.80000e+00 4.38909e-04
      7.90000e+00 5.25121e-04
      8.00000e+00 3.41877e-04



Neutron-Kaul and Egbert 2000

		Table		4

		Particle		Neutron

		Description		APRD Reactor Neutron Output

		Reference		 Kaul and Egbert 1983

		Group #		Elo (MeV)		Ehi (MeV)		Group Leakage (Unnormalized)

		1		0.00000E+00		1.00000E-11		0.00000E+00

		2		1.00000E-11		4.14000E-07		1.84461E-12

		3		4.14000E-07		1.12500E-06		1.16257E-11

		4		1.12500E-06		3.05900E-06		6.71192E-11

		5		3.05900E-06		1.06800E-05		4.59603E-10

		6		1.06800E-05		2.90200E-05		2.44915E-09

		7		2.90200E-05		1.01300E-04		1.90662E-08

		8		1.01300E-04		2.75400E-04		1.15482E-07

		9		2.75400E-04		5.83000E-04		4.89055E-07

		10		5.83000E-04		1.23400E-03		3.47222E-06

		11		1.23400E-03		3.35500E-03		3.85974E-05

		12		3.35500E-03		1.03300E-02		2.55766E-04

		13		1.03300E-02		2.18800E-02		9.45559E-04

		14		2.18800E-02		2.47900E-02		4.59603E-04

		15		2.47900E-02		3.43100E-02		8.21551E-04

		16		3.43100E-02		5.24800E-02		4.37902E-03

		17		5.24800E-02		1.11100E-01		1.89887E-02

		18		1.11100E-01		1.57600E-01		2.21664E-02

		19		1.57600E-01		2.47200E-01		4.82855E-02

		20		2.47200E-01		3.68800E-01		7.38621E-02

		21		3.68800E-01		5.50200E-01		1.05407E-01

		22		5.50200E-01		6.39300E-01		5.05331E-02

		23		6.39300E-01		7.42700E-01		5.37883E-02

		24		7.42700E-01		8.20900E-01		3.51097E-02

		25		8.20900E-01		9.61600E-01		6.02212E-02

		26		9.61600E-01		1.10800E+00		5.44084E-02

		27		1.10800E+00		1.42300E+00		9.84311E-02

		28		1.42300E+00		1.82700E+00		9.22307E-02

		29		1.82700E+00		2.30700E+00		7.82799E-02

		30		2.30700E+00		2.38500E+00		1.06182E-02

		31		2.38500E+00		3.01200E+00		6.63441E-02

		32		3.01200E+00		4.06600E+00		6.32439E-02

		33		4.06600E+00		4.72400E+00		2.18564E-02

		34		4.72400E+00		4.96600E+00		5.93687E-03

		35		4.96600E+00		6.37600E+00		2.08488E-02

		36		6.37600E+00		7.40800E+00		6.64216E-03

		37		7.40800E+00		8.18700E+00		2.60416E-03

		38		8.18700E+00		9.04800E+00		1.58885E-03

		39		9.04800E+00		1.00000E+01		8.91305E-04

		40		1.00000E+01		1.10500E+01		4.60379E-04

		41		1.10500E+01		1.22100E+01		2.13913E-04

		42		1.22100E+01		1.25200E+01		2.85218E-05

		43		1.25200E+01		1.38400E+01		7.11494E-05

		44		1.38400E+01		1.41900E+01		9.22307E-06

		45		1.41900E+01		1.49200E+01		1.26333E-05

		46		1.49200E+01		1.69100E+01		1.09282E-05

		47		1.69100E+01		1.96400E+01		2.79017E-06



c Example MCNP source term information
sdef par=n erg=d1 pos=0 0 0
c APRD Reactor Neutron Output
c Kaul and Egbert 2000
#    si1 sp1
      1.00000e-11 0.00000e+00
      4.14000e-07 1.84461e-12
      1.12500e-06 1.16257e-11
      3.05900e-06 6.71192e-11
      1.06800e-05 4.59603e-10
      2.90200e-05 2.44915e-09
      1.01300e-04 1.90662e-08
      2.75400e-04 1.15482e-07
      5.83000e-04 4.89055e-07
      1.23400e-03 3.47222e-06
      3.35500e-03 3.85974e-05
      1.03300e-02 2.55766e-04
      2.18800e-02 9.45559e-04
      2.47900e-02 4.59603e-04
      3.43100e-02 8.21551e-04
      5.24800e-02 4.37902e-03
      1.11100e-01 1.89887e-02
      1.57600e-01 2.21664e-02
      2.47200e-01 4.82855e-02
      3.68800e-01 7.38621e-02
      5.50200e-01 1.05407e-01
      6.39300e-01 5.05331e-02
      7.42700e-01 5.37883e-02
      8.20900e-01 3.51097e-02
      9.61600e-01 6.02212e-02
      1.10800e+00 5.44084e-02
      1.42300e+00 9.84311e-02
      1.82700e+00 9.22307e-02
      2.30700e+00 7.82799e-02
      2.38500e+00 1.06182e-02
      3.01200e+00 6.63441e-02
      4.06600e+00 6.32439e-02
      4.72400e+00 2.18564e-02
      4.96600e+00 5.93687e-03
      6.37600e+00 2.08488e-02
      7.40800e+00 6.64216e-03
      8.18700e+00 2.60416e-03
      9.04800e+00 1.58885e-03
      1.00000e+01 8.91305e-04
      1.10500e+01 4.60379e-04
      1.22100e+01 2.13913e-04
      1.25200e+01 2.85218e-05
      1.38400e+01 7.11494e-05
      1.41900e+01 9.22307e-06
      1.49200e+01 1.26333e-05
      1.69100e+01 1.09282e-05
      1.96400e+01 2.79017e-06



Photon-Kaul and Egbert 2000

		Table		18

		Particle		Photon

		Description		APRD Reactor Photon Output

		Reference		Kaul and Egbert 2000

		Group #		Elo (MeV)		Ehi (MeV)		Group Leakage (Unnormalized)

		1		0.00000E+00		1.00000E-02		0.00000E+00

		2		1.00000E-02		2.00000E-02		6.08806E-07

		3		2.00000E-02		3.00000E-02		1.86013E-07

		4		3.00000E-02		4.50000E-02		1.60630E-06

		5		4.50000E-02		7.00000E-02		5.73111E-05

		6		7.00000E-02		1.00000E-01		1.37229E-03

		7		1.00000E-01		1.50000E-01		1.13036E-02

		8		1.50000E-01		3.00000E-01		6.18722E-02

		9		3.00000E-01		4.50000E-01		8.07115E-02

		10		4.50000E-01		7.00000E-01		1.70743E-01

		11		7.00000E-01		1.00000E+00		1.88393E-01

		12		1.00000E+00		1.50000E+00		2.06241E-01

		13		1.50000E+00		2.00000E+00		1.13829E-01

		14		2.00000E+00		2.50000E+00		6.82181E-02

		15		2.50000E+00		3.00000E+00		4.04549E-02

		16		3.00000E+00		4.00000E+00		3.82735E-02

		17		4.00000E+00		5.00000E+00		1.18985E-02

		18		5.00000E+00		6.00000E+00		4.64041E-03

		19		6.00000E+00		7.00000E+00		1.18985E-03

		20		7.00000E+00		8.00000E+00		4.69991E-04

		21		8.00000E+00		1.00000E+01		3.19276E-04

		22		1.00000E+01		1.20000E+01		1.00542E-05

		23		1.20000E+01		1.40000E+01		2.26071E-07

		24		1.40000E+01		2.00000E+01		4.64041E-08



c Example MCNP source term information
sdef par=p erg=d1 pos=0 0 0
c Army Pulse Radiation Division Reactor
c Photon Output
c Dolatshahi & Kaul 1983
#    si1 sp1
      2.00000e-02 0.00000e+00
      3.00000e-02 0.00000e+00
      4.50000e-02 0.00000e+00
      7.00000e-02 1.99759e-04
      1.00000e-01 1.59807e-03
      1.50000e-01 7.19132e-03
      3.00000e-01 5.68390e-02
      4.50000e-01 9.46856e-02
      7.00000e-01 1.73790e-01
      1.00000e+00 1.80859e-01
      1.50000e+00 2.06673e-01
      2.00000e+00 1.17658e-01
      2.50000e+00 6.02349e-02
      3.00000e+00 3.58644e-02
      4.00000e+00 3.15619e-02
      5.00000e+00 1.53661e-02
      6.00000e+00 6.89168e-03
      7.00000e+00 3.59566e-03
      8.00000e+00 3.39590e-03
      1.40000e+01 3.59566e-03



Photon-Terrell 1990

		Table		17

		Particle		Photon

		Description		Unshielded Photon Fission

		Reference		Terrell 1990

		Group #		Elo (MeV)		Ehi (MeV)		Group Leakage (Unnormalized)

		1		0.00000E+00		2.00000E-01		1.12062E-01

		2		2.00000E-01		4.00000E-01		3.58471E-02

		3		4.00000E-01		6.00000E-01		1.11459E-01

		4		6.00000E-01		8.00000E-01		1.14047E-01

		5		8.00000E-01		1.00000E+00		1.10249E-01

		6		1.00000E+00		1.20000E+00		9.26885E-02

		7		1.20000E+00		1.40000E+00		9.19810E-02

		8		1.40000E+00		1.60000E+00		7.08765E-02

		9		1.60000E+00		1.80000E+00		5.62105E-02

		10		1.80000E+00		2.00000E+00		4.34355E-02

		11		2.00000E+00		2.20000E+00		3.44928E-02

		12		2.20000E+00		2.40000E+00		3.03684E-02

		13		2.40000E+00		2.60000E+00		2.47553E-02

		14		2.60000E+00		2.80000E+00		1.90208E-02

		15		2.80000E+00		3.00000E+00		1.62244E-02

		16		3.00000E+00		3.20000E+00		9.81130E-03

		17		3.20000E+00		3.40000E+00		9.60691E-03

		18		3.40000E+00		3.60000E+00		6.00432E-03

		19		3.60000E+00		3.80000E+00		5.74881E-03

		20		3.80000E+00		4.00000E+00		5.11005E-03



c Example MCNP source term information
sdef par=p erg=d1 pos=0 0 0
c Unshielded Photon
c Photon Output
c Terrell 1990
#    si1 sp1
      2.00000e-01 1.12062e-01
      4.00000e-01 3.58471e-02
      6.00000e-01 1.11459e-01
      8.00000e-01 1.14047e-01
      1.00000e+00 1.10249e-01
      1.20000e+00 9.26885e-02
      1.40000e+00 9.19810e-02
      1.60000e+00 7.08765e-02
      1.80000e+00 5.62105e-02
      2.00000e+00 4.34355e-02
      2.20000e+00 3.44928e-02
      2.40000e+00 3.03684e-02
      2.60000e+00 2.47553e-02
      2.80000e+00 1.90208e-02
      3.00000e+00 1.62244e-02
      3.20000e+00 9.81130e-03
      3.40000e+00 9.60691e-03
      3.60000e+00 6.00432e-03
      3.80000e+00 5.74881e-03
      4.00000e+00 5.11005e-03



TN Photon-Gritzner 1976 (Henre)

		Table		20

		Particle		Photon

		Description		Henre Experiment

		Reference		Gritzner, et al. 1976

		Group #		Elo (MeV)		Ehi (MeV)		Group Leakage (Photons/kT)

		1		0.00000E+00		2.00000E-02		0.00000E+00

		2		2.00000E-02		3.00000E-02		4.43019E+19

		3		3.00000E-02		4.50000E-02		4.43019E+19

		4		4.50000E-02		7.00000E-02		1.09005E+20

		5		7.00000E-02		1.00000E-01		1.03005E+20

		6		1.00000E-01		1.50000E-01		1.75008E+20

		7		1.50000E-01		3.00000E-01		3.12014E+21

		8		3.00000E-01		4.50000E-01		6.90030E+21

		9		4.50000E-01		7.00000E-01		1.30006E+22

		10		7.00000E-01		1.00000E+00		1.61007E+22

		11		1.00000E+00		1.50000E+00		1.64007E+22

		12		1.50000E+00		2.00000E+00		1.26006E+22

		13		2.00000E+00		2.50000E+00		7.00031E+21

		14		2.50000E+00		3.00000E+00		6.00026E+21

		15		3.00000E+00		4.00000E+00		6.00026E+21

		16		4.00000E+00		5.00000E+00		5.00022E+21

		17		5.00000E+00		6.00000E+00		2.78012E+21

		18		6.00000E+00		8.00000E+00		3.62016E+21

		19		8.00000E+00		1.00000E+01		1.00004E+21

						Total:		1.00000E+23



c Example MCNP source term information
sdef par=p erg=d1 pos=0 0 0
c Henre Experiment
c Photon Output
c Gritzner, et al. 1976
c Optional Weight (per kT): 1.0e23
#    si1 sp1
      2.00000e-02 0.00000e+00
      3.00000e-02 4.43019e+19
      4.50000e-02 4.43019e+19
      7.00000e-02 1.09005e+20
      1.00000e-01 1.03005e+20
      1.50000e-01 1.75008e+20
      3.00000e-01 3.12014e+21
      4.50000e-01 6.90030e+21
      7.00000e-01 1.30006e+22
      1.00000e+00 1.61007e+22
      1.50000e+00 1.64007e+22
      2.00000e+00 1.26006e+22
      2.50000e+00 7.00031e+21
      3.00000e+00 6.00026e+21
      4.00000e+00 6.00026e+21
      5.00000e+00 5.00022e+21
      6.00000e+00 2.78012e+21
      8.00000e+00 3.62016e+21
      1.00000e+01 1.00004e+21



